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1. 1 Purpose 
The purpose of this report is to present the 1969 Edition of the 
(l ) ,'~ AISC Specification for the Design of Structural Steel Buildings "in 
the form of decision tables. It is hoped that this form of presentation, 
augmenting the text of the new edition, will not only help to clarify the 
intent of the code and aid the development of computer programs, but also 
facil itate the use of the Specification in hand computations and be of 
value in the formulation of subsequent revisions. 
1 .2 Background 
The AISC Specification has traditionally been used as the principal 
guide for the design of steel buildings. The American Institute of Steel 
Construction has continued to keep thi Specification up-to-date by issuing 
new editions incorporating results of analytical and experimental research 
and practical experjence. Also, many building code authorities have incor-
porated the AISC Specification directly into local and regional building 
codes. Thus, the Specification serves both as a compendium of knowledge 
about steel .design and as a legal criterion against which designs are to 
be compa red ~ 
,;', 
Numbers in parentheses refer to items listed in the References. 
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The text of the Specification has been written for use by 
experienced engineers as a guide or criterion in the design process. 
Absolute precision in wording is not necessary for this type of use; 
wherever precision is lacking, the engineer can be expected to supplement 
the information contained in the specifications from the background of his 
own experience and judgment. However, large portions of the detailed design 
or proportioning operations are now being performed by digital computer 
programs, and there is every indication that'such computer use will continue 
to increase significantly. This change from manual to computer processing 
places the Specification in an entirely different environment. 
The present method of incorporating Specification provisions 
into computer programs presents some serious problems. The task of program-
ming is often assigned to a junior engineer or a small group of engineers, 
who may have to interpret the missing or ambiguous portions of the Specifi-
. cation. The program based on such interpretations may process many more 
designs than an experienced engineer can accomplish in a lifetime. Further-
more, the interp~etations and assumptions made in the program may be so 
deeply buried in flowcharts and program statements as to be almost impossible 
to fe rret out. , 
The three gravest consequences of the present approach are: 
a) In many cases, those responsible for the actual design of a 
steel structure do not know, and cannot locate a person who 
knows, exactly what interpretations have been included in 
the'design. 
b) Because of the inefficiency associated with producing ~omputer 
programs based on a given set of specifications by present 
methods, such programs become very expensive. This large 
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economic investment in the specifications tends to inhibit 
or delay revisions. 
c) Because programs based on the Specification are developed 
independently, there is no standard against which programs 
developed by different organizations can be compared, short 
of compil ing an exhaustive I ist of test problems upon which 
each such program is to operate. 
1.3 Objectives 
This report is the result of a search to document the provisions 
of the AISC Specification in a clear-cut and rigorous manner and e1 iminate, 
as far as possible, the problems mentioned above. Using tabular decision 
logic, or decision tables(2,3,4,S) to represent the provisions of the 
Specification, the following three objectives are attained: 
a) The presentation contributes to a more precise interpretation 
of the Specification; 
b) Because of the facil ity of displaying all possible combina-
tions of the log_ical conditions which may exist, the decision 
tables can be helpful in formulating future editions of the 
Specification by uncovering existing gaps; 
c) The _decision tables essentially complete the problem defini-
. d J. h f . (9, lO) tlon an ana YSIS p ases 0 computer programming. The 
translation of decision tables into computer programs is almost 
a mechanical process, and, in fact, the translation can be 
performed by a digital computer. Also, computer programs 
developed on the basis of decision tables should be much 
more adaptable to future changes in specifications. 
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1.4 Scope of the Tables Presented 
The decision tables compiled in this report cover those sections 
of Parts 1 and 2 of the AISC Specification which deal with design decisions 
and which are not purely descriptive in character. The Specification does 
not prescribe certain computational procedures which are essential for a 
specification check of a design. Examples of such cases are: (a) equilibrium 
calculations to obtain the member forces, given the loads on the structure; 
(b) procedures for calculating the force on a particular connector given 
the force on the connection; and (c) procedures for calculating section 
properties,. Such procedures have not been included in the tables, and must, 
of course, be provided by the user either for manual calculations or for 
developing complete computer programs. 
Decision tables are capable of displaying all the possible combina-
tions of logical conditions. However, certain combinations may represent 
either inv~l id combinations or combinations occurring so seldom in practice 
that they are not mentioned in the Specification. In the development of 
the tables prese~ted, only those combinations which are pertinent to a 
literal interpretation of the provisions of the Specification were used. 
1.5 Scope of the.Report 
The decision tables developed for this report are presented in 
Appendix A. The Appendix is preceded by Figs.) through 11 showing the 
hierarchical scheme of the tables. Appendix B presents a cross-reference 
between the text of the Specification and the tables presented. 
Chapter 2 of the report deals with a brief description of decision 
tables. This chapter presents sufficient background for the understanding 
of the rema i nde r 0 f the repo rt. 
-5-
Chapter 3 deals with conventions used in decision tables pecul iar 
to this report. 
Chapter 4 deals with the organization and coverage of the report 
and gives an example of manual use of the decision tables. 
Chapter 5 deals with computer implementation of the decision tables 
presented. 
Chapter 6 is a brief summary of the project effort and presents 
some suggestions for further work. 
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CHAPTER 2 
DESCRIPTION OF DECISION LOGIC TABLES 
2. 1 General 
In this chapter, a brief description of decision logic tables, 
sufficient for the understanding of the remainder of the report, is given. 
For a more extended treatment of the topic, the reader is referred to 
References 2, 3, 4 and 5. 
A decision logic table (henceforth called decision table) is a 
concise tabular dispJay of the logical condition{s) applicable in a given 
situation and of the appropriate action(s) to be taken as a result of the 
vaiues of the conditions~ 
A decision t"able.consists of four sections as shown: 










The condition stub is a list of the logical conditions involved 
in the problem. These conditions are cal led logical because they have only 
two possible values: yes or no. The condition entry lists the pertinent 
combinations of the logical conditions in columns. Each column specifies 
a rule. The action stub lists all the possible actions that may be taken 
in the problem. The term "action" is taken. in its most general sense, and 
may denote the assignment of a value to a variable, printing a message, etc. 
The action entry specifies the particular' action or actions to be taken 
corresponding to the specified rule. 
The elements of the condition entry can have only one of three 
possible values, i.e., y, Nand L which stand for yes., no and immateriaL 
respectively. The elements of the action entry may be either Y, signifying 
that the corresponding action is to be executed, or blank, signifying that 
the action is not to be executed. 
Decision tables of the type described are referred to in the 
1 iterature as "1 imited-entry" tables. Other types of tables, called 
"extended-entry" tables, allow for a wider.variety of condition and action 
entries. 
2.2 An Introductory Example 
The provisions of codes and specifications are readily adaptable 
to representat,ion by means of decision tables. An example of Section 1.5.5 
of the AISC Specification, deal ing with allowable stress on masonry bearing, 
will be used to demonstrate this point. That section is represented by 
the following decision table: 
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Table Tl 
Sandstone or 1 imestone Y N N N 
Brick in Cement Mortar N Y N N 
Concrete N N Y Y 
Area of Bearing Plate, 
A2 > 1/3 Area of Support Al I I Y N 
-
F = 0.40 ks i Y 
P 
F = p 0.25 ks i Y 
F = 0.25 fl Y p c 
F = 0.375 f' Y p c 
As an example of use of the table, it is required to determine .the 
allowable bearing stress, F , on a brick sutface in cement mortar. To find p 
the appropriate rule, ,set the values of the first three conditions in the 
condition stub to N, Y and N, respectively, and let the fourth condition be 
Y. The values of these conditi·ons can then be compared with the correspon.ding 
condition entries in the different rules. It is found that rule 2 has the 
first three entries matching with the values in the condition stub. The 
fourth condition entry is immaterial, which means that it does not matter 
whether the value of this condition in the condition stub is Y or N. Thus~ 
rule 2 is appl icable. (It should be noted that in rules 3 and 4, the value 
of condition 4 is not immaterial and so a definite value will be required.) 
Returning to rule 2, it is noted that there is a Y in this rule 
in the row corresponding to action 2, whi.ch means that action 2 of the action 
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stub is to be performed. This action gives the allowable bearing stress 
of 0.25 ksi, as specified by the code. 
The reader can verify that the remaining rules specify all of 
the conditions specifically stated in the text of Section 1.5.5, together 
with the appropriate actions. 
2.3 Size of Decision Tables and the Else Rule 
As explained in Section 2.1, each logical condition has only two 
possible 'values, namely Y and N. Hence in a decision table with only one 
logical condition, there can be only two rules. Similarly, in a decision 
table with two logical conditions, the maximum number of possible rules is 
four, as shown in Table T2. 
Tab 1 e T2 
Cond i t ion # 1 Y Y N N 
Cond it ion # 2 Y N Y N 
Action #1 Y 
Ac t ion # 2 Y 
Action # 3 Y 
Action #'4 Y 
It follows that in a table with n logical conditions, the maximum 
number of rules possible is 2n. Such a table is termed a "complete table." 
Complete tables rarely occur in practice for the following three reasons. 
First, in the decision table T2, suppose actions 3 and 4 happen 
to be the same, then the table can more conveniently be written in the form 
of Table T3. 
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Table T3 
Cond i t ion #1 Y Y N 
Cond i t ion # 2 Y N I 
Action #1 y 
Act ion # 2 Y 
Action # 3 Y 
The I in rule 3 of this table stands for "immaterial" which means tha't it 
is immate~ial whether condition 2 is Y or N so far as this rule is concerned. 
Hence, conceptually, I stands for both Y and N and it has conveniently 
reduced the size· of the dec is ion tab 1 eby co) 1 aps i ng two ru 1 es into one. 
Second, all the conditions are generally not mutually independent, 
as is assumed in Table T2. For example, in Table Tl, the first three 
conditions are mutual~y exclusive, since the bearing material can be only 
one of the three items listed. Therefore, there are 6nly three val id 
combinat~ons of the three conditions, i.e., YNN, NYN or NNY, rather than the 
23 = 8 rules in a complete table. 
The third, and by far most important reason, for the 1ack of 
completeness in the sense defined above is that decision tables generally 
contain provisions for reasonable combinations of conditions only, rather 
than for all possible conbinations. 
This lack of completeness makes it imperative that the decision 
tables have a clearcut, unequivocal way of isolating combinations for which 
none of the stated provisions apply. This can be achieved simply by appending 
to all of the val id rules an additional rule, called the else rule. The 
-11-
action associated with the else rule is to signal to the user that the given 
combination of conditions does not match any of the val id rules. In this 
report, the else rule has been indicated by the letter E in the first row 
of the last column. It may be noticed that complete tables do not have 
an else rule. 
2.4 Checking vs. Design Approach 
In the example used in Section 2.2, the value of the allowable 
bearing itress obtained from the decision table could be used in one of 
the following two ways: 
1. to calculate the area, A2 , of the bearing plate required, 
by dividing the given force, p, by the allowable bearing 
stress obtained from the table; or 
2 . to c he c k w he the rag i ve n be a r i ri g pIa t e has s u f f i c i en tar e a 
to satisfy the requirements of the allowable bearing stress. 
There is an important distinction between these two uses, tied 
to the basic purpose of the Specification .. Whereas case 1 helps in the 
design process, case 2 helps in. checking a given design against the pro-
visions of the Specification. The two approaches can be termed as the 
"design approach" and the "checking approach" respectively. In the form 
of decision tables,. the design approach can be incorporated as shown in 
Table T4 and the checking approach as shown in Table T5. In the condition 
entry of Table T5, blank entries have been used whenever a condition is 
immaterial or not appl icable, in order to increasereadabil ity. 
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Table T4, Design Approach 
Sandstone or 1 imestone Y N N N 
Brick in Cement Mortar N Y N N 
Concrete N N Y Y 
Area of bearing plate, A2 > 1/3 
-
area of support, Al I I Y N 
F = 0.40 ks i Y 
P 
F = 0.25 ks i Y 
P 
F = 0.25 f' Y p c 
F = 0.375 f' y 
.p c 
A2 ;:: P/F Y Y Y Y P 
Table T5, Checking Approach 
Sandstone or Limestone Y Y N N N N N N 
Brick in Cement Mo rtar N N Y Y N N N N 
Concrete N N N N Y Y Y Y 
Area of Bearing Plate, A2 > 1/3 
"·area ofsupport,"A 1 Y Y N N 
P/A2 ::s 0. 40 ks i. 
y N 
P/A·<0.25 ks i y N 2 -
P/A2 ::: 0.25 f' Y N c 
P/A2 ::: 0.375 f' 
y N 
c 
Size 0 f bea ring plate 
Sat i sfacto ry Y Y Y Y 
Size of bearing plate 
No t Sat i s fa c to r y Y Y Y Y 
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It should be noted that in the design approach, an a priori 
decision must be made by the designer whether he intends to set the 
(unknown) area of the bearing plate to be greater than or equal to 1/3 of 
the are a 0 f sup po r t , i. e., use r u 1 e 3, 0 rot h e rw i s e to use r u I e 4. I n 
contrast, in the checking approach, given the values of Al and A2, the 
adequacy of the bearing plate is automatically checked for both possible 
cases. 
In this report, decision ta~Jes'are generated for the checking 
approach mentioned above. This approach seems to be in 1 ine with the trend 
in the use of specifications in the design process, as well as the legal 
authority generally associated with the codes. 
A comparison of Tables TI and T5 shows that the latter has twice 
as many rules as the former, which is, almost self-defeating. The problem can 
be handJed much better in the form of two tables, with Table TI giving the 
allowabie stress, F , and Table T6 testing the design as follows: p 
Table T6, Design Check 
P/A2 ~ F f ro m T a.b 1 e T 1 Y N P 
Size of bearing pI at,e 
Satisfa'ctory Y 
Size of bearing plate 
Not Satisfactory Y 
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2.5 Direct Execution vs. Conditional Execution 
When the checking of a given design is performed in two tables, 
as outl ined above, two approaches are possible. In the first approach, 
TabJ e Tl is executed first, which gJvesa _value of F., the a IJowabJebearing p 
stress. This value is then used by Table r6 to check the adequacy of the 
design. In general, all data which could possibly be needed by a given 
table must be available before commencing the execution of that table. This 
approach has been termed direct execution. 
In the second approach, execution of Table r6 is attempted, even 
though one of the elements needed to evaluate.the conditions, namely F ,may p 
not be ·available at that time. Then,. as soon as the value of F is required p 
for the first time, it is obtained from Table TI by temporarily suspending 
execution of Table T6. Afte.r returning from Table Tl, the processing of 
Table r6 can be completed. Thi~ approach is termed as tonditi6nal approach. 





Direct Execut ion Conditional Execution 
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In this report, both schemes are used. However, the conditional 
execution scheme has been used to the maximum possible extent, for two 
reasons. First, a direct execution scheme may sometimes be inefficient 
because it results in the generation of large amounts of data which ultimately 
may not be used at all, as they might pertain to conditions which turn out 
to be immaterial for the particular set of data. Second, future changes in 
the Specification and adaptations for special ~nditions can be accommodated 
more readily by this app~ach. Direct executions do appear in some instances 
where they have been found more useful. In the diagrams given in Figs. I 
through 11, conditional execution is shown by a single broken 1 ine and direct 
execution by a continuous 1 ine. 
To make the decision tables completely self-contained, each table 
is preceded by a complete 1 ist of data which are needed to execute it. 
Details about data requirements are discussed in section 3.3.1. However, 




CO NVENTIO NS 
3. 1 ; Gene ra 1 
In this chapter, the notat.ions and conventions used in the formu-
lation of the 'decision tables given in Appendix A are discussed. 
In general, th~ wording and symbols 'of the AISC Specification 
have been followed consistently throughout the tables. In all cases, signs 
and units of variables are the same as those used in the Specification. For 
example, loads are in kips, stresses in kips per squ~re inch and dimensions 
in inches .. 
In the remainder of this chapter, the conventions for table desig-
natiohs, data requirements, tonditions, and ~ctions ~re presented. 
3.2 Table Designations 
The designation assigned to each table consists of two parts. 
The first part corresponds to the section in the text of the AISC Specifica-
tion to whi~h the decision table pertains most directly. -In general, each 
table corresponds to specific numbered paragraphs .of the text of the Speci-
·fication. Occasional departures from this rule have been made in order to 
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combine several related paragraphs into a single table, or to break up long 
paragraphs into more manageable smaller tables. 
The second part of the designation consists of a letter, which is 
either in upper case or lower case, depending upon the type of the decision 
table as explained below. 
Functionally, there are three broad types of decision tables used 
in this report, as follows: 
a) Switching Tables: These tables are similar to the table of 
contents of a book, and specify which table to execute under 
a given situation. The last element of their designation is 
a capital letter X, Y orZ. 
b) Testing Tables: These tables make the actual test specified by 
the Specification and generate the appropriate messages. The 
last element of the table designation is always a capital 
Jetter A, B, C, etc. 
c) Working Tables: These are the tables which generate informa-
tion to be used by other ta~les. Their designation has as 
its last element ,a lower case letter a, b, c, etc. 
All messages needed by the designer are ge~erated by the testing tables, 
except thai some working tables, such as 1.8.2.a, 1.9. 1.2.a and 1.9.2.2.a, 
generate error mess9ges in order to provide more specific error diagnosis. 
If a given design could be in error because of more than one reason, distinct 
error messages have been provided to the maximum extent possible. 
3.3 Data Requirements 
As described in Chapter 2, each decision table requires specific 
items of data ,for its execution. The required data ~re of two general types. 
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Some are conventional numerical data, such as the value of the yield stress, 
F. The second type are logical data, which can only have values of "yes" y 
or "no" and which specify the presence or absence of a specific property, 
i.e., "Is the section symmetric about the major axis?" The wording of the 
data item description, which follows the text of the AISC Specification, 
makes it clear whether numerical or logical data is involved. Occasionally 
it is necessary to have both a logical and a numerical value associated with 
a given data item. For example, in Table 1.8.4.a it is necessary to know 
both whether a value of K has been provided (alogicaJ data item) and if 
yes, the numerical value of K. 
3.3. 1 For"mat of Data Specifications 
The data required for the execution of each table are listed 
preceding that table, in "the following format: 
Data Item Data must be Data to be 
suppl ied obta ined from 
The first column identifies the data item by name. A check mark 
(X) in' the second column indicates that the data item must be suppl ied ex-
ternal1y. An entry in the third column, of the form of n(m), indicates that 
the data item can be obtained by conditionally executing table n, and that 
the desired information is the m'th result in the action stub of that table. 
Such result numbers precede the appropriate action in the action stub. 
Using this convention, the data requirements for Tables Tl and T6 
presented in Chapter 2 would appear as follows: 
Data for Table Tl 
Sandstone or l·imestone 
Brick in cement mortar 
Concrete 
A2 , area of bearing plate 
AI' area of support 
fl 
c 
Data for Table T6 
p, force 








T 1 (1 ) 
It may be. noted that in Table T6, the value of F is specified p 
obtainable as result number 1 of Table Tl. All four actions in Table Tl 
produce the same result, i.e., the appropriate value of F, and thus all p 
should be preceded by result number 1. 
3.3.2 Data in Mutually Exclusive Sets 
Part of the logical data required in some tables falls into mutually 
exclusive sets, in the sense that only one element of the set can have the 
value Ilyes" at a time, all other elements having the value Ilno.11 For example, 
in Table 1.S.1.X, the list of data required consists of the type of stress, 
which can be one and only one of the foll6wing: tension, shear, compression, 
bending, or bearing. These five data elements thus form a mutually exclusive 
set. It is conceivable to have all Values in a set ,equal to "No." The 
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impl ication of a mutually exc1usive set is that the user needs to supply 
only the one element in the set which has a definite value, the other 
values in the se~ are automatically assumed to be I'no." The use of mutually 
exclus ive sets reduces considerably the volume of input required. 
Data belonging to mutually exclusive sets have been bracketed in' 
the 1 ist of data requirements, as in the exampfe for Table Tl above. 
3.3.3 Notation for I'OR" in the Data 
There are many cases in the 1 1st of data requirements where one 
or more data values are to be treated in exactly the same fashion. For 
examplej in Table 1-5.1.3.a~ \A!hether .the member is a "bracing member" or 
some other "secondary member" does not affect the resultant actions. Such 
cases of logically equivalen~ data are denoted by slashes in the 1 ist of 
data requirements, the slash standing for "or." The above exampJe is shown 
in the list of data requirements as "Bracing/Secondary Member." 
3.4 . Cond i t ions 
3.4.1 ' Contents of Condition Stub 
The condition stub of each table 1 ists the conditions pertinent 
to that table. The conditions involve testing either a logical data item, 
e.g., "Is the section symmetric about the major axis?" or the result of a 
calculation on numerical data,e.g., "Is.e/r .::: 200?" In the tables, the 
condit ions are 1 isted without question marks, i.e., for the above examples, 
the condition entry would be "symmetric about majo.r axis" and" .e/r > 200." 
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3.4.2 E qui val en ceo f B Jan k and I mm ate ria lin Co n d i t ion En t r i e s 
In section 2.3, the meaning of I standing for "immaterial" in the 
condition entry, was explained. It was seen that it stands for either Y 
or N because both lead to the same action. 
In many instances, because of interdependence between the various 
conditions of a table, some set of conditions may not apply in one situation 
whereas another set may not apply in another situation. For example, in 
Table 1.9.1.2.a, if the unstiffened element is a single angle or a double 
angle with separators, conditions 5, 6, 9 and 10 are not pertinent to the 
situation. The corresponding condition entries for such conditions are 
represented by a blank. 
The boundary between a "blank
" 
entry and an "immaterial
" 
entry is 
not so well defined in all circumstances. Functionally, the two do not make 
any difference, because both are processed in the same fashion. 
3.5 Actions 
The three types of tables described in Section 3.2, differ primarily 
in the kind of actions specified. 
In the switching tables, the action involves transfer to a speci-
fied Table Q, denoted in the action stub as: 
Execute Table Q 
In the testing tables, the action is to output a specific message, 
denoting whether the check is satisfactory or not. These actions are denoted 
in the action stub in the form: 
Msg: Design'satisfactory 
In the working tables, the actions generate information which is 
used by the testing tables. These actions are again ,of two kinds; they 
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involve either setting logical values, i.e., "Section 1.9. satisfactoryll or 
"Section 1.9. not satisfactory," or calculating numerical resul ts, such as 
the value of the effective K. Where the Specification prescribes conditions 
on the result:. i.e., lithe value given by formula X, but not larger than V," 
this is shown as a single action in the form 
min ( fo rmu 1 a X, V) 
The use of min and max functions in the actions avoids the necessity of 
inc 1 u ding i nth e dec i s ion tab 1 e sad d i t ion aI, te s t s to de te rm i n e wh e the r the 
formula or the cutoff value governs. 
3.6 Use of Formulas 
Most of the formulas which are numbered in the AISC Specification 
have not been reproduced in. the decision tables; they are referred to by 
their numbers. Thus, th~ last action in the action stub of Table l.5.l.4.a 
is: Fb = min[O.60 Q F , max{formula 1.5-6b, formula 1.5-7, value provided)] 
c s y 
which means that the specified value of the allowable bending stress in 
COmpression is the largest of that provided by formula 1.5-6b, formula 1.5-7 
or the value otherwise provLded by a rational analysis, but is not larger' 
than 0.60 Q F . 
. s y 
3.7 Notation for Stress Ratios 
The Specification requirement that the stress f in a member should 
be less than the corresponding allowable stress F can be stated as; 
f < F 
Alternately, the requirement can be expressed as: 
R ~ 
where R = f/F. 
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The latter approach has been used throughout this report, even in 
cases where it is not normally used in practice, because the value of R, 
once calculated in a working table, can be used repeatedly wherever needed. 
An example is the case of combined stress in a member where the ratio R 
a 
(for axial compression) calculated by Table 1.5.1 .3.a, may be used in 
Tab 1 es l. 6. 1 . X, 1.6. 1 . a and 1.6. 1 . B, as we 11 as be i ng used d i rec t 1 yin 
Tab 1 e i. 5. i .3. A. 
Subscripts are used to indicate. the type of stress. Thus, for 
compressive stress in the above example, 
R = f IF a a a 
3.8 Modifications of Results 
There are instances where a data value, either suppl ied externally 
or previously calculated, needs to be modiffed to meet the provisions of the 
Specifi'cation .. An example is the allowable bending stress in girder. flanges, 
which must be reduced according to formulas 1.10-4 and 1.10-5 to take into 
account the effect of thin webs. Modified'values of this type are denoted 
by primes, as in Table 1. 10.6.afor the above case. However, when the 
modified value is used as data in another ·table, it is referred to without 
the prime. Whether the.original or modified value is intended is taken 
care of by the resu'lt number as recorded in the third column of the 1 ist of 
data requirements. For example, the value of allowable bending stress in 
compress ion, Fb ' is needed in Table 1.11.2.2.a, and is referred to as the c . 
result of result number 2 of Table 1.5.l.4.a. Reference to that table shows 
that the unmodified value of Fbc is desired. If the modified value, F' were" bc' 
desired, it would be referred to as result 1.10.6.a(3), but the name of the 
variable still would be Fbc' 
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CHAPTER 4 
ORGANIZATION AND COVERAGE 
4.1. Functional Org~ni~ation 
The decision tables are included in Appendix A, ordered according. 
to the numerical part of the table designations corresponding to the section 
and parag~aph numbering of the Specificatton, as explained in Section 3.2. 
The 0 rde r in wh i ch the tab 1 es a re to be used for any pa rti cul a r, 
task may be followed with the aid of the hierarchical organi±ation presented 
in Fig. 1 through 11. In following this hierarchical organization the letter 
constituting the last ,element of each table designation indicates the function 
and significance of each table, as was explained in Section. 3.2 . 
. Fig. 1 gives the general outl ine of the organization. In Table I.X 
a decision is made whether checking is to be performed according to the al1ow-
able stress procedure (Part 1) or th~ plastic design procedure (Part 2). 
The former is treated in Table l.Y and the l~tter in Table 2.X. The allowable 
stress procedure treats structural 'elements according to one of the foTl,?wing 
five types: 
i) Structural Steel Member 
i i ) Cas t S tee 1 Member 
iii) Composite Construction Member 
iv) Connect ion 
v) Masonry Bea ring 
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Structural steel members are dealt with in Table I.S.X, and the 
tables shown in Figs. 2 through 6, and are discussed in more detail in 
Section 4. I. I below. Cast steel members are treated by the same procedure 
as structural steel members. Composite construction members are dealt with 
in Table 1. II.Xand subsequent tables, as shown in Fig. 7, but their proc-
ess ing depends on some values of data generated by the working. tables in the 
structural steel member portion. Connections are dealt with in Fig. 8, and 
are discussed more fully in Section 4.1.2. below. Finally, masonry bearing is 
covered i~ Table 1.5.S.A. 
In Figs. I through 11, the complete chain leading to the last working 
table is indicated only the first time it is encountered in the hierarchical 
sequence. In subsequent references to the same chain, only the first table 
of the chain is shown, and a cross-reference given to the detailed chain. 
4.1.1 Structural Steel Members 
A structural steel member, in general, needs to pass the following 
two requirements in order to satisfy the provisions of the Specification: 
i) Stress requ i rements; and 
i i) Geometry requirements 
Whereas the stress requirements are self-evident, the geometry requirements 
generally mean 1 imits on J.Jr ratios, provis ions against local buckl ing in 
the form of bit ratios, etc. It will be seen in the testing tables for 
members that all such possible requiremerits have been grouped together and 
must be pass~d for the design of a member to be satisfactory. Whenever a 
member fails because of more than one unmst requirement, as many error 
messages are indicated as possible. 
It should be noted that for allowable stress on compression members 
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in Table .1.5. 1.3.a, formula C5-1 has been used rather than formula 1.5-1. 
This was done to avoid repeating certain tables which would have been neces-
sary for the case where post-buck1 ing of compression elements is a considera-
tion in the proportioning of the member. In the large majority of cases, 
member elements are designed to be capable of reaching yield stress without 
buckl ing, so that post-buckl ing strength is not involved. In these cases 
the values of Q and Q in formula C5-1 are unity. This concept of universally 
s a 
using these factors with values equal to unity in cases where post-buckl ing 
is not involved is also appl icable to compression elements of bending members. 
For members under combined stress, (Fig. 6), the stress ratios are 
provided by the working tables corresponding to Section 1.5 of the Specifica-
tion, as discussed previously in Section 3.7. Also, although provisions for 
plate girders are covered in Section 1.10 of the Specification, for conven-
ience in the organization of the decision tables, their shearing stress re-
quirements' and bending stress requirements, etc., are covered in Fig. 3 and 
Fig. 5, respectivel~, as for any other member. 
4.1.2 Connections 
There are two important differences between the processing of 
connections and members. 
First, a connection must be checked for the overall force on it, 
as provided in Section 1.15 of the Specification, while each connector, or 
alternatively the most heavily stressed connector, must be checked for the 
stress on that connector. Similarly, a welded connection must be checked 
for the overall force as well as for the maximum stress in the weldment. 
Thus, there are checks involved at two different levels. The method of 
transition from one level to the other is not a part of the Specification. 
-27-
Second, the geometry requirements of the connectors, in the form 
of maximum or minimum distances, must be tested only at the second level 
mentioned above. Also, stress and geometry checks for connections are much 
more independent of each other than in the case of members. Consequently, 
an option has been provided to perform one check at a time or to skip any 
test. This has been incorporated in Table 1.15. Y and forms part of Fig. 8. 
In Table 1.15.X, the term "homogeneous connection" is used to 
denote a connection having only one type 'of connector, whether rivet, bolt, 
or weld.' Any combination of more than one type of connector makes a "hetero-
geneous connection," with the impl ications specified in Sections 1.15.9, 
1.15.10 and 1.15.11 of the Specification. The heterogeneous connection is 
considered to be made up of the constituent homogeneous connections, the share 
of the force on each component. homogeneous connection being given by Table 
1 • J 5. B. 
4.1 .3 PIa s tic De s i 9 n 
The major subdivisions of the AISC Specification in the case of 
plastic design are (1) members and (2) bracings, as shown in Fig. 11. Members 
are classified either as columns or as beams and girders. This classification 
is followed in the decision tables for Part 2. 
4.2 Cov~rage and Cross-Referencing 
The decision tables cover those sections of the Spec.ification 
which deal with logical decisions and are riot purely descriptive in charac-
ter. Appendix B provides a 1 ist of thes~ctions and subsections covered 
along with the cross-references from the text to the tables. 
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4.3 Repetition of Subtables 
There are a number of subtables which must be executed more than 
once in order to complete the specification checking. One such example is 
the local buckl ing requirement specified in Section 1.9, which must be 
checked for each compression element. Since only one compre~sion element 
can be checked in one cycle of Table l.9.a, the table must be cycled as many 
times as the number of compression elements. 
The concept of cycl ing of a table is also needed in calculation of 
section properties in Table 1.14.a, which is served by Table 1.14.b to 
provide the contribution' to the gross and net areas of each element in th~ 
cross section. The latter table must, therefore, be executed as many times 
as the number of elements in the cross section, and the contribution of each 
element to gross and net areas accumulated, to be eventually used by 
Table 1.J4.a. Table ,l.14.b in turn is served by Table 1.l4.c to give accumu-
lated reduction in net area due to staggered rivet holes and thus must be 
cycled for all the gage spaces in the chain for each element. 
4.4 An Example of Use of the Tables 
Although the example to follow is routine so far as hand calcula-
tions are concerned, it is useful as an illustration of the manner in which 
the decision tables handJe this and much more complex routines in specifi-
cation checking. 
It is desired to check a main ,tension member without a pin hole, 
by the allowable stress procedure. The check for slenderness ratio (optional 
in case of a tension member) is to be made. The force on the member is 
50 kips and the net area of the cross section is 3 sq. in. The length is 
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15 ft. and the radius of gyration is 1.20 in. The yield stress for the 
material is 36 ksi and the ultimate stress is 49 ksi. 
The standard procedure is to assign values to conditions in the 
condition stub, compare them with the columns of the condition entry, find 
the applicable rule and then execute the action entries of that rule, as 
was discussed in Section 2.2. 
Tab 1 e 1. X, the ma in sw itch i ng tab 1 e, is execu ted firs t. The va 1 ues 
of the two conditions are (YN), which match with column 1 and thus rule 
number . is appl icable. The corresponding action is "Execute Table 1. Y." 
In Table I.Y, since a structural steel member is under investigation, the 
values of the conditions are (YNNNN). The values of the conditions match 
rule I which commands the execution of Table 1.5.X. Table 1.5.X is again 
a switching table. In this case, the conditions are (YN) because the problem 
at hand is not concerned with combined stress. The appl icable rule is rule 1, 
and the corresponding action is to "Execute Table 1.5.I.X." The condition 
stub in Table 1.5.I.X is (YNNNN) which corresponds to rule 1 and commands 
the execution of Table 1.5.1. 1.A. 
Table 1.5.1.1.A is a testing table. The first condition is a 
logical test 1I,t/r satisfactory." The I iSi; of data requirements specifies 
that this value is obtained by executing Table 1.8.4.a and obtaining the 
. . 
first result. Thus, execution of Table 1.5. I. I.A is suspended temporarily 
and execution of Table 1.8.4.a is started. This is an example of conditional 
execut ion. 
In Table 1.8.4.a, the member is n-ot a rod, the check for slenderness 
is desired,' it is a main member and sinte',t = 180 and r = 1.20, t/r = 150 
which is less than 240. Hence without even checking condition number 5, 
it is clear that rule 3 applies which specifies that, 1I,t/r is satisfactory." 
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Resuming the execution of Table 1.5.I.l.A', it is found that the next condition 
requires the value of Rt which is obtainable by executing Table 1.5.1. l.a 
and obtaining result number 3. Again, execution of Table 1.5.1. I.A is sus-
pended temporarily to start execution of Table 1.5.1. La, where rule number 
is found to apply. The three actions in this rule are performed in the fo11ow-
ing order: 
1 ) f t = PIA n 
= 50/3.0 = 16.67 ks i 
Ft = min(0.60F, 0.50FTS ) y 2) 
= min (21.6, 24.5) 
= 21.6 ks i 
3) Rt = 16.67/21.6 
= 0.772 
Although Table 1.5.1. l.a shows that the net area may be found by 
executing Table 1.14.a, it was not necessary to do so because the value was 
available external lye If it were not, execution of Table 1.5.1.1.a would 
have been suspended and execution of Table 1. 14.a would have been started. 
Thus, it is possible to, suppress conditional execution whenever desired by 
providing adequate data. On the other ha'nd, 'it is possible to suspend tempo-
rari ly execution of a series of table-so 
Returning to Tab1e 1.5.1. I.A, the value of Rt just obtained is 
0.772, which is less than 1.0 and thus condition number 2 of the table is 
satisfied. Thus, the two condi'tions are (YY) which match rule 1 and the 
corresponding action is the message "Design Satisfactory,!! which indicates 





One of the prime reasons for this report has been the desire to 
facil itate the implementation of computer programs based on the AISC Speci-
fication. This chapter deals with the requirements of such programs, as well 
as with concepts which can be useful in the conversion process. 
It should be pointed out that a decision table is not a computer 
program, but merely a convenient means of documentation of logical rules. 
'Decision tables provide a cle~r and systematic display of all the re1evant 
combinations of logical conditions along with the consequent actions. 
In the p'rocess of developing the decision tables for this rep.0'rt 
from the text of the Specification, a number of possibly ambiguous statements 
were clarified. Alsb, the process of compiling the list of data required 
for each table has brought out a large number of interrelations which are 
not mentioned in the Specification. It is hoped that the assembly of these 
two types of ihformation will further ai~ the generation of computer programs. 
5.2 Programming of Decision Tables 
Decision tables are an alternate to flow diagrams for expressing 
logical relationships. Their chief advantage over flow diagrams is that the 
* 
~ 
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logical conditions and actions are dispJayed without regard to sequence 
of execution, and therefore are easier to follow. Decision tables can be 
converted into flow diagrams, and hence into computer programs, by system-
atical ly testing the conditions and branching to the specified actions. 
Formal techniques for converting decision tables into optimal 
programs are discussed in References 2, 3, 4 and 5. Programs which perform 
such conversions are also available (7,8) Howeve r, the tables p res en ted 
in thi~ report have been restricted in size to suit visual inspection. 
Therefore, the appl ication of formal conversion techniques to these tables 
does not appear to be warranted. Inspection of the tables wi 11 generally 
suggest an appropriate testing strategy. 
A computer implementation aimed at specification checking, including 
co n d i t ion ale val u a t ion, i s pre sen te din Re f . (6) . 
5.3 .Implementation Reguirements 
The following paragraphs outl ine some of the requirements which 
must be met for an efficient computer implementation of the decision tables 
presented in this report. 
A suitable data storage scheme. must be provided so that the program 
segments correponding to the evaluation of conditions and actions have access 
to the data 1 isted with each table. Such a storage scheme might appropriately 
be global in nature so that any element of data may be made available to any 
or all the tables. Also, by this scheme, data generated by a table can be 
made most readily available to the table or tables where it is required. 
All external calculation procedures not specified by the Specifi-
cation must be inserted into the program, as explained in Section 1.4. The 
actual procedure may vary from user to user and can appropriately be progr:ammed 
in the form of subroutines. 
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5.4 Implementation Options 
The hierarchical scheme presented is organized in such a fashion 
that any organization wishing to implement only selected, self-contained 
portions of the Specification may do so by simply consulting Figs. 1 through 
11 to determine the tables needed for that portion. 
At a few points in the Specification, options for some situations 
are indicated. Examples are: the use of formula 1.6-2 instead of 1.6-la 
and 1.6-1b in combined stresses; and the' alternative approach for encased 
composite beams, which requires checking only the unassisted steel beam. 
Organizations tend to adopt office standards in such situations. It is 
possible to treat all such alternate conditions as constants, and simply 
not program the corresponding test and actions. 
The ordering of the conditions and rules in the decision tables 
is immaterial. The ordering chosen for presentation in this report has been 
dictat~d by maximum legibil i~y. However, for conditional execution schemes, 
it is desirable to evaluate the minimum number of conditions necessary to 
execute a table. This can be achieved by re-arranging the rules so that as 
many 'limmaterial l1 condition entries are in the lower left triangle as 'possible. 
This reordering can improve execution tim~ and causes less chance of evaluating 
irrelevant data. It should be noted, however, that the ordering of actions 
is generally not immaterial, and should not be altered. 
Finally, it is entirely feasible to implement programs based on the 
tables presented using a direct execution scheme, as explained in Section 2.5. 
It should be noted, however, that, if not implemente-d properly, such a scheme 
may turn out to be inefficient in the sense that it may require large amounts 
of data and calculations which eventually may turn out to be irrelevant for 
the appl icable rule because of the Iljmmaterial ll con<;lition entries. If a 
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direct execution scheme is chosen for implementation, the sequence of exe-
cution of tables may be obtained· by tracing backwards the conditional execu-




The AISC Specification is presented in the form of decision tables, 
resulting in a concise and unambiguous description of its provisions. 
The decis ion tables have been formulated with emphasis on using 
the Specification for checking, rather than design. When an element of a 
structure fails to satisfy more than one provision of the Specification, as 
many error messages as possible are indicated. However, if the user restricts 
his communication with the tables to the input required and the output mes-
sages presented, he will not know the am9unt of overstress or understress 
in any particular case. For this information, he wi 1 1 have to check the 
values of the relevant data in the testing tables and take appropriate action. 
Thus, putting the Specification in the form of decision tables is, by itself, 
not an attempt at optimal or fully stressed design. 
The results of this study suggest three concepts which may be used 
to guide the preparation of future editions of the Specification. First, 
a functiona1 o~ganization similar to the one presented in this report may 
serve as a'better arrangement of the text' of the Specification than the 
present one, where functionally related elements of information are wideJy 
scattered throughout the text. Second, in the draft stage, decision tables 
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may be used to ascertain whether all relevant conditions are in fact accounted 
for. Third, the large volume and variety of data requirements suggests that 
all data of relevance to the Specification be classified in some logical 
form, e.g., member properties, material properties, connection properties, 
etc. Such a classification scheme could materially reduce the difficulties 
i n as ce r t a i n i n g w he t he rag i ve n p ro vis ion i sap p Ii cab 1 e . 
As far as computer implementation is concerned, only experience in 
use will determine the degree to which the tables presented are effective. 
It is hoped that persons responsible for developing programs based on the 
Specification will receive a more-than-adequate tradeoff in programming 
efficiency by using the tables presented rather than implementing their own 
schemes ". 
STRUCTURAL STEEL MEMBER 
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In the following, the decision tables representing the 1969 
Edition of the AISC Specification are presented. The sequence of the 
tables is according to the Specification section numbers, in the order 
\ 
corresponding ·to that given in Appendix 8. The hierarchical organization 
of the tables may be followed by using Figs. l through 11. 
T~tpL~._l.J(, ... M a in En t ry 
Data Required 
Allowable Stress Design 
Plastic Design 
Decision Table 
Allowable Stress Design 
Plastic Design 
Execute Table J. Y 
Execute Table 2.X 
El se Rule 
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C:J 





,Table] .y, Allowable Stress Design 
Data Required 
Structural Steel Member 
Cast Steel Member 
Composite Construction Member 
Connection 
. Mason ry Sea ring 
Decision Table 
\ 
Structural Steel Membe r 
Cas~tStee] ~.Member .. 
Compos i te Co n s t r u c t ion Member 
Connect ion 
Masonry" Sea ring 
Execute Table .1 .5. X 
Execute Table J.ll.X 
Execute Table 1.15.A 
Execute Table 1.5.5.A 



















N N N E 
N N N 
Y N N 
N Y N 





T~le] .5.X, Structural St!!' or 'alt St •• l Member 
.1 Comb ined Stress ] 
Decision Table 
Combined Stress Y N 
Exac·u··te Tabl-e 1.5~ l;}( Y ... 
Execute Table 1.6.)( Y 
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" Bear i ng ,-X 
, De cis ion Tab Ie' 
Tens i'on Y N N N N E 
Shear N Y N N N 
Compression N N Y N N 
Bending N N N Y N 
Bear i ng N N N N Y 
Execute Table L5.1.1.A Y 
Execute Table 1.5.1.2.X Y 
Execute Table 1.5.1.3. X Y 
Execute Table 1.5.1.4.A Y 
Execute Table 1.5.1.5.A Y 
Else Rule Y 









, Shear Stress 
Compression Stress 
Bending Stress (Tens ion Side) 
Bending Stress (Compression Side) 










Tens ion St ress 
Shear Stress 
Compression Stress 
Bending Stress (Tens ion Side) 
, Bend i ng S t res s (Compress ion Side) 
Bear i ng S t res s 
-F base = F t 
F =. F base v 
F . = F base a 
F = Fbt base 
F = Fbc 
. base 















Y N N N N N E 
N y N N N N 
N N Y N N N 
N. N N Y N N 
N N N N Y N 








Tab 1 e 1.5. 1 . 1 . A, Tens ion 




De cis ion Tab 1 e 
t/r Satisfactory 
Rt ~ 1.0 




Msg :. Des i gn Sat isfactory Y 
Msg: A~jowable Stress Exceeded 
Ms-g: Slenderness Rat io Exceeded 















Stress Required at a .Pin Hole 
I······· 
At Pin Hole in Eye Bar/Pin Connected 
Plate/Pin Connected 'Built-up Member 
Axial Fo rce, P 
A n' Net Area 
F 
Y 
Frs' Minimum Tensile Strength 
Decision Table 
Stress Requ i red at a Pin Hole 
At Pin Hole in Eye Bar/Pin Connected 
Plate/Pin Connected Bu i 1.t-up Membe r 
f t = PIA n 
Ft = mi'n(0.60 F , Y 0.50 FTS ) 
Ft = 0.45 F Y 
Rt = f t / F t 






1.14. a (1) 
X 
X 








Table l.5.1.2.X, Shear 
Data Required 
Beam/Girder X 
A514 Steel Member X 
Hybrid Construction X 
Decision TabJe 
Beam/G i rde r N Y Y Y E 
A514 Steel Member I N Y N 
Hybrid Construction I N N Y 
\ 
Execute Table 1.5.1.2.A Y 
Execute Table 1.10.5.2.A Y 
Execute Table 1.10.5.2. B _ Y 
Execute Table 1.10.7. X Y 
E1 se Ru 1 e Y 




De cis ion Tab 1 e 









Sat i sfactory Y 
Exceeded y 









Dec is ion Tab'l e 
Cdnd it ion 
f = PIA 
v 9 
F = 0.40 F 
v 
'I 
R = f I F 













Table 1.5. 1.3.X, Compression Member Type 
Data Required 
Axially Loaded Compression Membe r 
Web of Beam/Girder 
Bearing Stiffener 
Decision Table 
Axially Loaded Compression Member 
'Web of Beam/G i rde r 
Bearing stiffener 
Execute Table 1.5.1.3.A 
Execute Table 1.10.10.A 
Execute Table .1.10.5. l.A 


























Section 1 . 9 Sat is f ac to ry 1 .9. a (1) 
Decision Table 
Section 1.9 Satisfactory Y Y Y Y N E 
£/r ~ 200"k Y Y N N I 
R < 1.0 Y N Y N I 
a -
Msg: Des i gn Satisfactory Y 
Msg: - A llowab 1 e Stress Excee'ded Y Y 
, 
.. 
Msg: Slenderness Ratio Exceeded . Y Y 
Msg: Section 1.9 Does Not C6nfo rni Y 
El se .Rule y' 
* Condition specified in Section 1 .8~4 
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Table 1.5.l.3.a, Compression (Axially Loaded Members) 
Data Required 
Ma in Member CJ Bracing/Secondary Member 








F X Y 
Ax ia 1 fo rce P' X 
Gross Area A 1.14.a(2) g 
Decision Table 
Main Member Y y N N N N E 
Bracing/Secondary Member N N Y Y Y Y 
,'~ 
K ~/r ::; C Y N Y Y N N c 
, t/r > 120 I I Y N Y N 
(1 ) f = PIA a g Y Y Y Y y y 
(2 ) F = Fo rmu 1 a a C5-1 Y Y Y 
(2 ) F = Formula 1 . 5~2 y y. y a 
(3) F' = Formu I a 1.5-3 Y Y a 
(3 ) F' F 
a a 
Y Y Y Y 
(4) R = f / F' Y Y Y Y Y Y 
a a a 




--;', C =j2TT E 
c QsQa,F y 
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Table 1.5.1 .4.A. Bending 
Data Required 
Sect ion 1 . 9 Sat i s fa c to r y 1.9. a (J) 
Section J. 10.2 Sat i sf ac to ry J.I0.2.a(J) 





Section 1.9 Satisfactory N Y Y Y Y Y Y Y E 
Section 1. JO. 2 Satisfactory N N Y Y Y Y Y 
Section J • 10.3 Satisfactory N Y N Y Y Y Y 
Rbt =s 1.0 y Y N N 
Rbc ~ 1.0 Y N Y N 
Msg: Design Satisfactory Y 
Msg: Section J . 9 no t Sat is ... . 
factory, Stresses Not 
Checked Y 
Msg: Web Dimensions Not 
Sat is f ac to ry, Stresses 
Not Checked Y , Y 
Msg': Flange Dimensions Not 
Satisfactory, Stresses 
Not Checked Y Y 
Msg: Allowable Bending Stress 
in Compress ion is Ex-
ceeded; Geometry is 
. Sat is fac tory Y Y 
Msg: Allowable Bending Stress 
in Tens ion is Exceeded; 
Geometry is Satisfactory Y Y 
El se Rule Y 
Table 1.5. l.4.a, Bending 
Da ta Requ ired 
Hot Rolled/Built-up Member 
Hyb rid G i rde r 
A514 Steel Member 
I/H Shaped Member 
Sol id Round/Square Bar 
Sol id Rectangular Bar 
Box Type Flexural Member 
Channel 
Symmetry about Minor Axis 
Symmetry about Major Axis 
Symmetry about Plane of Web 1 
Bent about Maj 0 r Ax is 
Bent about Minor Axis 
Loading in the Plane of Web 1 
Compact Sect ion 
S · S· 2 emicompact ectlon 
Checks Subparagraphs a & b of 1.5.1.4. 1 
Section 1.9 Satisfactory 
bf or b 
F y 
Af 
d, Depth of' Web 
TO, Transverse Distance out-to-out of the 
Webs in a box 
~, Compression Flange Unbraced Length 
r ,of the F 1 an g e +' 1 /3 We b 
Cb 




Value of Fbc Provided ~y Rational Analysis) 
































Pertains to cross-sections having a major axis in the plane of the Web. 
2 A Semi-Compact Section is one which meets the requirements of Section 
1.5.1.4.2. 

















Oecis ion Table 
Ho t Ro I I ed/Bu i It-up Membe r 
Hybrid Girder 
A514 Steel Member 
IIH Shaped Member 
Sol id Round/Square Bar 
Solid Rectangular Bar 
Box Type Flexural Member 
Channe I 
Symmetry abo'ut Minor Axis 
Symmetry about Major Axis 
Symmetry about plane of .... eb 
Bent about Major Axis 
Bent about Minor Axis 
Loading .·in the plane of .... eb 
Compact Section 
Sem I-Compac t Sec t ion 
Checks subpa rag raphs a & b of 1.5.1.4.1 
Sect ion I . 9. Sat 15 f ac to ry 
t ::: min(76.0 b//'Fy' 20,000.A f / dF ) 
1 ~ (2500/F y) TO \ y 
I/r < 1(102,000 Cb / Fy) 
J/r < 1(510,000 Cb / Fy) 1:: 76.0 b//'F y 
Fo rmu I a 1.5-7 Appl icable 
Fa lue of Fbc Provi ded (by Ra tiona I Anal ys is) 
Fp t = 0.66 F y 
Fbt = F y[O. 733 
( bf \ 
- 0.0014 ~) lFyl 
Fbt = 0.75 F Y 
Fbt = 0.60 Fy 
Fbc = 0.66 F Y 
b 
Fbc = Fy [O.733 - 0.00 14 ( 2 ~f ) IF Y 1 
Fbc = 0.75 F y 
Fbc = 0.60 F Y 
Fbc = min(0.60 Q/y' formu la 1.5-6a) 
Fbc = mln(0.60 Q/y' max ( fo rmu I a 1.5-6a. Value Provided) } 
Fbc = min[9·~0 Q/y' max (fo~mula 1.5-6a. formula 1.5-7)} 
Fbc = mln(0.60 Q/y' max(form. 1.5-6a. form. 1.5-7. Value Provided)} 
Fbc = min(0.60 Q/y' formu I a I. 5-6b'~ 
Fbc = min(0.60 Q/y' max(formul~ 1.5-6b, Value Provided)} 
Fbc = min(0.60 Q/y' max (formu I a I. 5-6b. formula 1.5~7)} 






















Y N N N N N N N 
N N Y N N N . N N N 
N N N Y N N N N N 
N N N Y Y N N N 
N N N N N N Y Y Y 
Y Y Y 
.1 Y Y 
1 I 
Y N N Y N Y Y Y 
N Y Y N Y 
1 I 
N N 1 
y. N 1 
Y 
Y Y Y Y Y 
Y • 
y' y 
Y N N 
1 Y Y 
N N N 
I N Y 
y' 
Y Y Y Y Y 
y Y Y 
Y 
y Y Y . 





N N N N N N N N 
N N N N N N 
N N N N N N N N N N N N N N N N 
-N N N N N N N N N N N N N N N N 
N N N N N N N N N N N N N N N N 
Y Y Y Y Y Y N N N N N N N N I I 
Y Y Y Y Y Y Y Y Y 
Y Y Y Y Y Y 
N Y 
y' 'y 'y y y y y y y 
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 
I 
N N N N N N Y N N N N N N N N 
Y Y N N N N I Y Y Y Y N N N N 
Y 
Y Y N N Y Y N N N Y Y N N Y Y 
N Y N Y N Y 1 N Y N Y N Y N Y 
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 










Tab 1 e 1.5.1.4.1. a, Com pac t a~r Sem i -Compact Sect ions 




Da ta Requ ired' 
Flanges Continuously Connected to Web(s) 
Does Compression Flange have Unstiff.ened Element(s) 
Does Compression Flange have Stiffened Element{s) 
'b or bf 
t or t f 
F 
Y 












Flanges Continously Connected to Web(s) II V V V.V V V V V V V V V V V V N E 
Does Compression Flange have Unstiffened 
El ement (s) II V V V V V N N N V V V V V V V I 
Does Compression Flange have Stiffened 
Element(s) 
II 
N N N N N V V V V V V V V V V I 
Unstiffened Element{s) bf I 2tf 252.2//Fy Y V N N N I I I V V V N N N N I 
Unstiffened Element{s) bf ,/2 t f ~ 95.01JFy II I I V V N I I I I I I V V V N I 
Stiffened Element(s) bit::; 190//fy II I I I I I V V N V V N V V N I I 
Web d/t ~ max[formula (1.5-4), 257/JF y} II V N V N I V N I V N ~ V N I I I 
Sec~ion is Compact V V V 
Section is not Compact V V V V V V V V V V V V V 
Section is Semi-Compact V V 
Section is not Semi-Compact V V V V V V V V V V V 






Table 1.5. 1.4.3.a, Check Subparagraphs a & b of section 1.5.1.4.1 
Da ta Requ ired 
Flanges Continuously Connected to Web{s) X 
Does Compression Flange have Unstiffened I 
Element{s) X 
-b f X 
t f X 
F X 
Y 
Dec i s i 0 n\ Tab 1 e 
Flanges Cont i nuous 1 y Connected to the Web{s) Y Y Y N E 
Does Compression Flange have Unstiffened 
Element-{s) 'y Y N I 
b f I 2tf < 52.21/Fy y N I I 
Checks Subparagraphs a & b of section 
1.5.1.4.1 I 
y y 
( 1 ) 
(I ) Does not Check Subparagraphs a & b of . 
section 1 .5. 1 .4. 1 y y 
El se Rule Y 
I 
Tab 1 e 1. 5. 1 . 4 . 6 . a ) A P P 1 i cab iIi t Y 0 f Form u 1 a 1. 5 ~ 7 
(I ) 
(1 ) 
Da ta Requ ired 
Hybrid Girder 
Compression Flange is So 1 i d and Rectangular 
Area of Compression Flange 
Area of Tension Flange 
Decision Table 
Hybrid Girder 
Compression Flange is Sol id and Rectangular 
Area of Compression Flange < Area of Tension 
Flange 
Fo rmu I a 1.5-7 App I i cab I e 
















R < 1 .0 P -
Msg: Design Satisfactory 
Msg: Allowable Stress Exceeded 
\ 
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Milled Surface (includes Bearing Stiffeners 
and Pins in Reamed, Pinned or Bored Holes: 
Expansion Roller or Rocker 
FyI' Fy2 of Two Parts in 
p, Fo rce 
A, Bearing Area 
Contact 
L, Length of Roller or Rocker 
Decision Table 
Milled Surface, etc. 
Expansion Roller or Rocker 
f -. PiA p 




= 0.90 [min{Fyl ' F y2) } 
min{F l' F 2)-13 
F = Y. Y. 0.66d 
P 20 
R = f I F 




















Table 1.5.2.X, Stress Check - Riveted or Bolted Connection 
Data Required 
Combined Stress in Co'nnector X 
High Strength Connector X 
Tension Stress {;} Shear Stress 
Bearing Stress 
Decision Table 
Combined Stress in Connector N N N N N N Y Y E 
High Strength Connector N N N Y Y Y N Y 
Tens ion Stress Y N' N Y N N 
Shear Stress N Y N N Y N 
Bearing Stress N ·N Y N N Y 
Execute Tab J e 1.5.2.A Y 
Execute Table 1.5.2.B Y 
Execute Table J .5 .. 2. C Y 
Execute Table 1.5.2. D Y 
Execute Table 1.5.2.E Y 
Execute Table 1.5.2. F Y 
Execute Tabl e 1.6.3.A Y 
Execute Table 1.6.3. B Y 
Else Rule II y 
Table 1.5.2.A, Stress Check in Connector 




RTl < 1.0 
Msg: Stress Check 
Sat isfactory 
Msg: Stress Check Not 







Table l.5.2.a, Stress in Connector 
(Non High Strength Connector, Tension Stress) 









AS02 Grade 1, Hot Driven Rivet 
A502 Grade 2, Hot Driven Rivet 
A307 Bolt 
Threaded Part of Steels Meeting 
Requirement of Section 1.4. 1 
p, Fo,rce on the Connec to r Be i ng Tes ted 
Ab, Area in Tension (nominal) ~,~ 
Al, A-Area in Tension 
g, Length of Grip 
d, Diameter of Connector 
F , of the Connector Material y 
De cis ion \ Ta b 1 e 
, AS02, Grade 1 , Hot Dr i yen Rivet 
AS02 Grade 2, Ho tOr i ven Rive t 
A307 Bo 1 t 
Th~eaded Part of S tee 1 Meet i ng 
Requ i rement o'f Section 1.4.1 
Connec to r in Long Grip (g > 5d) 
, f t 1 = P/Ab 
. f t 1 = PIAl 
FTl = 20.0 
FTl = 27.0 
, FTl = 0.,60 F 
Y 
FTI' = FTl 
FTI' = FT] f 1 00 ~ 100 - 16(g -'Sd)} 



















































N N N E 
N N N 
Y Y N 
N N Y 
Y N I 





Y Y Y 
y 
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Table 1.5.2.8, Stress Check in Connector 
(Non High Strength Connector, Shear Stress) 
Data Required 
RVl 1.5.2.b(4) 
De cis ion Tab 1 e 
RVl < 1.0 Y N 
Msg: St ress Check 
Sat is fa c to r y Y 
Msg: St ress Check Not 
Sat i s fa c to r y Y 
Table 1.5.2.b, Stress. in Connector 
(Non High Strength Connector, Shear Stres~) 
Data Required 
A502 Grade 1, Hot Driven Rivet 
A502 Grade 2, Hot Driven Rivet 
A307 Bol t 





Requirements of Section 1.4.1 X 
'"' ~ 









A2,* Area in Shear 
g, Length of Grip 
d, Diameter of Connector 
F , of the Connector Material y 
DeciSion Table 
\ 
A502 Grade . 1 , Hot Driven Rivet 
. A502 Grade 2, Hot Driven Rivet 
A307 Bolt 
Threaded Part of Steel Meeting 
Requirements of Section 1.4.1 
Connector in Long Gr i p (g > 5d) 
f 
vl = P/A2 
FVl = 10.0 
FVl = 15.0 
FVl = 20.0 
FVl = 0.30 F 
Y 
FVl J = FVl 
FV1' _ FVl [100 - 16 (g - 5d)} 
- 100 
RVl = f 
vI / FVl J 
Else Rule 
'if, 















Y N N N N N E 
N Y Y N N N 
N N N Y Y N 
N N N N N Y 
N Y N y\ N I 






Y Y Y Y 
Y Y 
Y Y Y Y Y Y 
Y 
Table 1.5.2.C, Stress Check in Connector 




RBi < 1.0 
Msg: Stress Check 
Sat is f ac to ry 
Msg: Stress Check Not 







Table 1.5.2.c, Stress in Connector 
(Non High Strength Connector, Bearing Stress) 





Da ta Requ ired 
A502 Grade I, Hot Driven Rivet 
A502 Grade 2, Hot Driven Rivet 
A307 Bo 1 t 
Threaded Part of Steel Meeting 
Requirements of Section 1.4.1 
p, Force on the Connector 
A3, Ar~a of Connector in Bearing 
g, Length of Grip 
d, Diameter of the Connector 
F , of the Connected Material y 





1 , Hot Driven Rivet 
2, Hot Driven Rivet 
Threaded Part of Steel Meeting 
Requirements of Section 1.4.] 
Long G rip Connec to r (g > 5d) 
fbI = P/A3 
FB) = 1. 35 F 
Y 
FB 11 = FBI 
FB I I FBl [100 - 16 (g - 5d)} 
- 100 






















] . 16. a (1) 
Y N N N N N E 
N Y Y N N N 
N N N Y Y N 
N N N N ·N Y 
N Y N Y N I 
Y Y Y Y Y Y 
Y. Y Y Y Y Y 
Y Y Y Y 
y y 
Y Y Y Y Y Y 
Y 
Table 1.5.2.D, Stress Check in Connector 




RT2 S 1.0 
Msg: S t res s Check Sat isfactory 






Table 1.5.2.d, Stress in Connector 








A325/A449 Bo] t 
A490 Bo 1 t 
S ta tic Load j ng 
PI, External Load on the 
!:onnector 
P2, Load due to Prying Action 
Ab, Area in Tension (nom ina 1) 
Decis~o"n Table 
A325/A449 Bo 1 t 
A490 Bo 1 t 
S tat i c Lo a din g 
p = PI + P2 
ft2 =' P/Ab 
FT2 = 40.0 
FT2 = 54.0 
RT2 = f t2/ FT2 








Y N N E 
N Y Y 
I Y N 
y Y 






* T~is situation is specified as unacceptable.because A490 Bolts may 
be used for static loading only 
Table 1.5.2.E, Stress Check in Connector 




RV2 ::; 1.0 
Msg: S t res s Check Sat i sf ac to ry 






Table 1.5.2.e, Stress in Connector 
(High Strength Connector, Shearing Stress) 







Da ta Requ ired 
A325/A449 80 It 
A490 80 It 
Friction Connection 
Bea ring Connec t io n 
Threading Excluded from Shea r 
Planes 
p, Exte rna 1 Load on the Connec to r 
* A2, Area in Shear 
Decis ion Table 
A325/A449 Bo It 
A490 801 t 
Friction Connection 
I Bearing Connection 
Threading Excluded from Shear 
Planes 
fV2 = P/A2 
FV2 = 15.0 
FV2 = 20.0 
FV2 = 22.0 
FV2 = 22.5 
FV2 = 32.0 
- . 
















* A2 should account for single or dou~le shear. 
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Y y. N N N E 
N N Y Y Y 
N N .y N ~ N 
Y Y N Y Y 
N Y I N Y 
. 






Y Y Y Y Y 
y 
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Table 1.5.2.F, Stress Check in Connector 






1.0 Y N 
Msg: S t res s Check Sat i s fa c to r y y 
Msg: S t res s Check Unsatisfactory y 
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Table 1.5.2.f, Stress in Connector 
(High Strength Connector, Bearing Stress) . 
Data Required 
A325/A449 Bo 1 t G} A490 Bolt 
Friction Connection e) Be a r i n 9 Co nne c t ion 
-
P, Externa 1 Force on the Con nec to r X 
A3, Bear i n9 Area 1.16.2.a(1) 
Fy, ·of the Connected Material X 









Da ta Requ ired 
Combined Stress in Co'nnec to r 
High Strength Connector 
Tension Stress 
Shear Stress 










De cis ion Ta b 1 e s . 
. Combined Stress in Connector 
High Strength Connector 
Tens ion Stress 
Shear Stress 
Bearing S t res s 
R = RTl 
R = RVl 
R := RBI 
R = RT2 
R = RV2 
R = RB2 
R = max(RVl, RT3) 






















N N N N Y Y E 
N Y Y Y N Y 
N Y N N 
N N Y N 









Table 1.5.3.A, Stress" Check in Welded Connection 
Data Requ ired 
f, Stress in the Weld X 
'k 
F, A 11 owab Ie Stress in Weld X 
f base X 
F base (allowable stress) 1 .5. 1 . P (1) 
Intermittent Fi llet Weld X 
-
I n term itt en t F iII et We 1 d A 11 owed 1.17.8.a(l) 
De cis ion Tab I e 
f IF ::; I a a y y y I N E 
f b" IFb < 1.0 y Y Y N I ase ase -
In term itt en t Fillet Weld Y N Y I I 
Intermittent F iII et We 1 d A 11 owed Y I N I I 
Msg: Stress C h e c k Sat i s fa c to r y Y Y 
Msg: S t res s Check Not Satisfactory Y Y Y 
-
Else Rule y 
, 
* Required as input frQm Table 1.5.3 of the Text of AISC Specification. 
Table l.5.5.A, Masonry Bearing 
Data Requ ired 
R 
P 
Dec is i on Tab 1 e . 
R < ],0 p 
Msg: Design Satisfactory 














Brick in Cemen t Mo rta r 
Concrete 
A 1 ' Area of Suppo r t 
A2, Area of Bear i ng Plate 
f' , Specified Compressive 
c Strength of Concrete 
p, Bearing Force 
Decision Table 
Sandstone/Limestone 
Brick in Cemen t Mo rta r 
Concrete 
A2 > 1/3 Al 
f = P/A2 p. 
F = .40 p. 
F p = .25 
F = 0.25 f' p c 
F = 0.375 f' p c 









y N N N E 
N Y N N 
N N Y Y 
I I Y N 






'y Y Y Y 
. 
y 
Table 1.6.X, Combined Stress 
Data Required 
Compression + Bending' 
Tension + Bending 
Decision Table 
Compression + Bending 
Tension + Bending 
Execute Table 1.6.1.X 
Execute Table 1.6.2.A 
Else Rule 
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Table 1.6. 1.X, Combined Stress (Compression + Bending) 
Da ta Requ ired 
R 1.5.1.3.a(3) 
a 
Optional Formu 1 a 1.6-2 Acceptable X 
Decision Table 
R >-0.15 Y N N E 
a 
Optional Fo rmu 1 a 1.6-2 Acceptable I Y N 
Execute Table 1.6.1.A -y Y 
Execute Table 1 .6'. 1 • B Y 
El se Ru 1 e Y 
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Table 1.6. 1.A, Combined Stress (Compress ion + Bending) 
Data Required 
Section 1.9 Satisfactory 1.9. a (1) 







r X y 
De cis ion Ta b 1 e 
Sec t ion 1.9 satisfactory N y Y Y Y Y Y Y E 
£ / r =:; 200 N N Y Y Y Y Y x x 
~ / r < 200 N Y Y - Y N Y Y Y Y 
SUM1 < 1.0 Y Y N N 
SUM2 < 1.0 Y N Y N 
-
Msg: Design Satisfactory y 
Msg: Section 1.9 Not Sat isfactory, 
a the r chec ks not made Y 
Msg: £ /r is exceeding the 1 im i t, 
x x 
stress check not made Y y 
Msg: ~ / r is exceeding the 1 imit, y Y stress check not made. Y Y 
Msg: SUM 1 is exceeding the 1 im i t, 
geometry is sat is f ac to ry Y y 
Msg: SUM2 is exceeding the 1 im i t, 
geometry is sat i sf a c to r y Y Y 
E1 se Rule y 
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R bex 1.10.6.a(6) 
R bey 1.10.6.a(6) 
C 1.6.1 . b (1) 
mx 







F' "/~/" X ey 
F X y 
De e i s ion Ta b 1 e 
Cond it ion I 
r C "-
(1 ) SUM1 R + mx R + m:r R y = 




SUM2 a + Rb + R Y = 0.60 F ex bey y 
(2 ) 
ii, F I 12n 
2 E 
ex 23(K tx / r ) 2 x 
if,,', F I 12n2 E 
ey 23(K /; / r ) 2 
Y y. 
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Table 1.6.1.B, Combined Stress (Compression + Bending, Ra ~ 0.15) 
Da ta Requ ired 
Section 1.9 Satisfactory 1.9.a(1) 
R 1.5.1.3.a(3) 
a 
R bcx 1.10.6.a(6) 
R bcy 1.10.6.a(6) 
~ X x 




r X y 
Decision Table 
Section 1.9 Satisfactory N Y Y Y Y Y E 
~x /r < 200 N N Y Y Y x -
~y /r < 200 N Y N Y Y y -
R + Rb + R < 1.0 N Y a cx bcy -
Msg: Design Satisfactory Y 
Msg: Section 1.9 not satisfactory. 
Other checks not made y 
Msg: ~ / r is exceed i ng the 1 imi t. 
x x Stress check bypassed Y Y 
Msg: /.; / r is exceeding the 1 imoi t. y Y Stress check bypassed Y Y 
Msg: S t res s is exceeded. Geometry is 
Sat i sf a c to r y Y 
Else Rule Y 






Da ta Requ ired 
Side Sway Permitted in the Frame 
Member subjected to transverse 
Loading between supports 
Value of C Provided * 
C (va 1 ue) 
m 
m 
Ends of Member Restrained 
Decision Table 
Side .. Sway Permitted in the Frame 
Member Subjected to Transverse 
Loading between supports 
Value of C Provided 
m 




c i = max[(0.6-0·4M 1/M 2), m 
c l = C Prov i ded 
m m 





























Table 1.6.2.A, Tension + Bending 
Data Required 





F X Y 
"R bcx 1.10.6.a(6) 
R bcy 1.10.6. a (6) 
Decision Table 
Section 1.9 Sat is f ac to ry N y Y Y Y E 
f
t 
+ Rbtx + Rbty~ 1.0 Y Y N N 0.6F y 
R bcx + R < bcy - 1.0 Y N Y N 
Msg: Des i gn Satisfactory Y 
Msg: Sect ion 1.9 Not Sat i s fa c to r y Y 
Msg: Combined Tensile S t res s is 
Exceeding the L imi t y Y 
Msg: Combined Compressive t" .... ____ 
I 
.;:) LI t:::::,::, 
is Exceeding the L imi t y Y 
ELse Rule y 
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Table 1.6.3.A, Stress Check in Connector 





De cis ion Tab 1 e 
RVl < 1.0 Y Y N N 
-
R T.3 < 1.0 Y N Y N 
-
Msg: St ressChec k 
Satisfactory Y 
Msg: She"ar S t res s in the 
Connec to r Exceeded y y 
Msg: Tension S t res s in the 
Connector Exceeded Y y 
Table 1.6.3.a, Stress in Connector 
(Non High Strength Connector, Combined Stress) 








A502 Grade I Rivet 
A502 Grade 2 Rivet 
A307 80 It 
f 
vI 
g, Gr ip Length 
-d, Diameter of Connector 
T, Tens ion Fo rce on the Connec to r 
Ab, Area in Tens ion (Nominal) 
A I, Area in Tens ion ')'( 
Decision Table 
AS02 Grade I Rivet 
A502 Grade 2 Rivet 
A307 801 t 
Connec to r in Long Gr ip (g > 5d) 
ft3 = T/A b 
ft3 = T/AI 
FT3 = min[(28.0-1.6 f
v1 ),20.0} 
FT3 = min[(38.0-i.6 f
v1 ),27. 0} 
FT3' = FT3 
FT3 1 FT3 = ---- [100-16(g-5d)} 100 
RT3 = ft31 FT3 1 
E'1 se- Ru 1 e 












Y Y N N N N E 
N N Y Y N N 
N N N N Y Y 
Y N Y N Y. N 
Y Y Y Y 
Y Y 
y y Y Y 
y Y 
Y Y Y 
Y Y Y 
Y Y Y Y y y 
y 
Table 1.6.3.8, Stress Check in Connector 
(High Strength Connector, Combined Stress) 
Data Required 
Bea ring Type Connec t ion 
Friction Type Connection 
RT4 
I RV4 
Dec is ion Tab 1 e 
Bea ring Type Connect ion N 
F ric t i on Type Connec ti on' Y 
RT4 < 1.0 I 
RV4 < 1.0 Y 
Msg: Stress Check Satisfa~tory Y 
Msg: Tens i 1 e Stress Exceeded 
Msg: ' Shear Stress Exceeded 
E1 se Rule 
1.6.3.b(4) 



















Table 1.603.b, Stress in Connector 










A325 Bolts/A449 Bolts 
A490 Bo Its 
Bearing Type Connection 
Friction Type Connection 
fV2 
RV2 
Tb, Specified Pretension Load of 'Bolt 
T, Tension Force on the Connector 




Be a r i n g Co nne c t ion 
Friction Connection 
A325 Bolt/A449 Bo 1 t 
A490 Bo 1 t 
f t4 = T/Ab 
.FT4 = min [ (50. a - 1.6 f v2 )' 40.0} 
'~T4 = min[(70.0 - 1.6 f v2 )' 54. a} . 
Fv4 = max [ 15 . a (1 - f A t b I T b) , a} 
Fv4 = max[2000(1 
- f t Ab I Tb),O} 
RT4 = f t4 I FT4 
RV4 = fV2 I Fv4 
























Y Y E 
N N 








* Average tensile stress due to a direct load appl ied to all of the bolts 
ina connect ion 0 









Side Sway Prevented 







Side Sway Prevented 
K Provided 
t/r· > 120 
K I = 1.0 
K' = K 
K I = Max (0. 75, K) 
K I ::;: Max (1 • 0, K) 
Msg: K should be Provided by 
Rational Analysis 
Else Rule 









y y Y Y N 
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N N N 
N N N N Y Y N N 
N N N N N N Y Y 
Y Y N N I I I I 
Y N Y N I Y Y N 











Table l.8.4.a, Slenderness Ratio Requirements for Tension Members 
(1 ) 
( 1 ) 
Data Required 
Membe r a Rod 
Check for Slenderness 




Membe r a Rod 
Check for Slenderness 
Main Member 
~/r ::s 240 
pj r ::S' 300 
/;/r Sat i sfactory 











Y N N N N 
I N Y Y Y 
I I Y Y N 
I I Y N I 
I I I I Y 










Tab 1 e 1. 9 . a, Lo ci11 a-u C k:l i r 9 
(1 ) 
( 1 ) 
Data Requ i re_d 
Uns t i. ffened Element(s) 
S t i ffened Element(s) 
"'I-.~,., In-
..., Ilv\" ,,:> Section 1 Q 1 ') .1 • J. I. "-




Check~ Section 1. 9. L 2 
Chec ks Sec t ion 1.9.2.2 
Section 1.9 Satisfied 











J 0 1 ') ... 11 \ 
1'';;oloLoOl\11 
1.9.2.2.a(1) 
N N Y Y Y Y E 
Y Y Y Y Y Y 
I I Y Y N N 
Y N Y N Y N 
y Y 
Y Y Y Y 
y 
Table l.9.l.2.a, Unstiffened Elements 
Data Required 
- -
Single angle/double angle with separators 
Struts comprising double angles in contact/ 
angles or plates projecting from girders/ 
columns/other compression flanges of beams/ 
stiffeners on plate girders 
Stem of T 




Use of Appendix C desired 
Geometrical Constraints Satisfied 











Table 1.9.l.2.a, Unstiffened Element {continued} 
Decis ion Table 
Single angle/double angle 
with separators Y Y Y Y N N N N N N N N N N N N NNE 
Struts Compris ing Double 
Double Ang1es in Contact,etc N N N N Y Y Y Y Y Y Y N N N NN N N 
Stem of Tis N N N N N N N N N N N Y Y Y Y Y Y Y 
~ < 76.0//F 
t y 
~ < 95.0/n:" t - ,fly 
~< ~27.0//F 
t - Y 
Use of Appendix 
~ < 155/ /1:" t ,- 1/ ' Y 
~ < 176/11: t - I/I y 
C Des ired 
Geometrical Constraint 
Satisfied 
Y N N N 
Y Y N N N N N 
Y Y N N N N N 
N Y Y N Y Y Y Y N Y Y Y Y 
Y N 
Y Y N N Y Y N N 
Y N Y N Y N Y N Y N Y ~ 
(I) Checks Section 1.9.1.2 Y Y Y Y Y Y Y Y Y 







Q = 1.0 s 
Q
s 






= 1.415 - O.00437(b/t)/Fy 




= 1.908 - O.00715(b/t)/Fy 
~sg: Unstiffened Compression 
flefuent NQt Satisfactory 
Else Rule 






Y Y Y Y Y Y Y Y Y 
y 
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Table 1.9.1 .2.b, Limiting Proportions 
Data Required 
Channel Section {;} Built-up T Sect ion 
Rolled T Section 
Flange Width X 
P ro f i 1 ,e De p t h X 
Flange Thickness X 
,Web or Stem Thickness X 
Decision Table 
Channel Sect ion Y Y Y Y Y N N N N N N N N N E 
Bu i 1 t-up T Sect ion N N N N N Y Y Y Y N N N N N 
RoJ led T Section N N N N N N 'N N N Y Y Y Y N 
Ratio of Flange Width to 
Prof i 1 e Depth ~ 0.25 Y Y N N N 
Ratio of Flange Width to 
Profile Depth ~ 0.50 I I Y Y N 
Ratio of Flange Width to 
Profile Depth ~ 0.50 I I I I I Y Y N N Y Y N N 
Rat io of Flange Thickness to 
Web or Stem Thickness ~ 3.0 Y N I I 
Rat 10 of Flange Thickness to 
Web or Stem Thickness ~ 2.0 Y N 
Rat io of Flange Thickness to 
Web or Stem Thickness ~ 1. 25 Y N Y N 
.Rat io of Flange Thickness to 
Web or Stem Thickness> 1. 10 Y N Y N 
-
(1 ) G eo me t ric a 1 constraints 
Satisfied Y Y Y Y Y 
(1 ) Geometrical Co n s t r a i n t s Not 
Satisfied Y Y Y Y Y Y Y Y Y 
Else Rule Y 







Da ta Requ ired 
Flanges of Square/Rectangular Section 
Perforated Cover Plate 
Use of Appendix C Desired 





De cis ion Ta b I e 
Flanges of Square/Rectangular Section 
Pe rfo rated Cover ,PI ate 
.!? < 238/iF t - -' y 
.!? < 317/iF t - y 
.!? < 253//F ' 
t- Y 
Use of Appendix-.C Des ired 
Chec ks Sec t ion ] .9.2,.2 
Does not Check Sect ion 1.9.2.2 
b = b e 
b = . [253,t (1 - 50.3 ). bJ 
e ml L /f . (b/t)/f ' 
b . = mi~r253t (1 - 44.~ ) bJ 
e L if (b/t)if ' 
Co n t rib uti 0 n to effective area = b' t 
e 
Msg: Wnstiffened Compression Element 
Not Sa~isfactory 








Y Y Y N N N N· N E 
N N N Y Y N N N 
Y N N 
y N 
Y N N 
,N Y N Y 
y y y y 




Y Y Y Y 
Y Y Y Y 
Y 




Transverse Stiffeners Provided 






Transverse Stiffeners Prov i ded 
Stiffene~ Spacing < 1. 5d 
d 14,000 
-< t - IF (F + 16.5) y y 
d 2,060 
-< t - /F y 
Section 1.10.2 Satisfied 








N N Y Y Y Y E 
I I Y Y N N 
y ~ N I I Y N 
I I Y N I I 
Y y Y 
y y y 
y 




Checks Section I. 9. J. 2 
Riveted G i rde r 
Area of Cover PI ates 
Tota I Flange Area 
Decision Table 
Checks' Section 1.9.1.2 
Riveted Girder 
Area of Cover Plates 
<'0.70 Total Flange Area 
Sect ion 1 . 10.3 Satisfied 







Y Y Y N E 
Y Y N I 





Table J. 10.5. 1.A, Compression (Bearing Stiffeners) 
Data Required 




Sec t ion 1.9 Sat is f ac to r y Y Y N N 
R < 1.0 Y N Y N 
a -
Msg: Design Satisfactory Y 
Msg: Allowable Stress Exceeded Y Y 
Msg: Sect ion I .9 No t Sat is fac to ry 
-
Y y' 
Tab 1 e 1. 1 0 . 5. 1 .: a , Com pre s s ion (B ear i n 9 S t r f fen e r s ) 
(1 ) 




Da ta Requ ired 
End Stiffener 
P, Force on the Stiffener 
A ,A rea of 
st Stiffener 





AI =.-A + 12 t 
st 
AI = A + 25 t 
st 
f = PiA I 
a 
F = 0.60 F 
a y 
R = f I F 

























.y (C K) i'~ l.lO.5.2.c(1) 
v 
Decision Table 
hit > 260 N - N N Y E 
PIA > 0.4 F N N Y w Y 
F 
: > zi9 (CK)v N y 
w 
Msg: Design Satisfactory Y 
Msg: Insufficient Web Area y 
Execute Table 1.10.5.2. C Y Y 
Else Rule y 
i'~ (CK) is same as C but for no stiffeners on the web and thus corresponds 
v v 
to k = 5.38 
-1-10.-








p, Shear Force X 
A , Web Area 
w 
- X 
De cis ion' Ta b 1 e 
F 
P --L C p::-<.::. 2.89 v 
w II y N .. 
Msg: She.ar Stress Checked Wi th i n 
Allowable L imi ts y 
Msg: Shear Stress Exceeded Y 
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p, Shear Force 




Tens ion Field Action Desired 
Intermediate Stiffener Size Satisfactory 
Combined Stress Act ion Sat isfactory 
End Panel/Panel with Large Holes 
Decision Table 
a . (I 260 )2 ) h ~ mIn \ hit ,3.0 
Tension Field Action Desired 
End Panel/Panel with Large Holes 
min(a,h) ~ 348 t//(P/A
w
) 
C > 1.0 
v 
P / A > F (b y fo rm u 1 a 1. 1 0 - 1 ) 
w v 
PiA > F (by formula l. 10-2) 
w v 
Intermediate Stiffener Size Satisfactory 
Combined Stress Action Satisfactory 
Msg: St iffener Spacing Satisfactory 
Msg: Stiffener Spacing too Large I 
~sg: Stiffener Spacing too Close for 
Tens ion Fie 1 d Act.ion 
Msg: Intermediate Stiffener Size Not 
Sat is f ac to r y 














N Y Y Y Y Y Y Y Y Y Y E 
Y Y Y Y Y Y Y N N N 




Y N N N N 
Y 
Y N N N 
Y 
Y Y N 
Y N I 
Y 







Table 1. lO.5.2.a, Value of C 
v 
( 1 ) 






'Decis ion Table' 
C 
vl :s 0.8 
C = C 
vl v 
C = C 
v v2 
-.1.12 ... 


















a/h < 1. a 
k = 4.0 + 5.34/(a/h)2 
k = 5.34 + 4,.o/:~lh) 2 
C = 
vI 
45, 000 k 

















II y y .1 I 
-114-




for no stiffeners present and k = 5.34 ( ~ ==)) 







x5. 34 ~ 0.8 y N 
F. (hit) 2 
Y 
(1 ) (CK) = 45,000 x 5.34 y 
v F (hit) 2 
Y 
6000 J 5.34 (CK) = y 
v (hit) F 
Y 
( 1 ) 
Table 1.10.5.4.a, Intermediate Stiffener Size 
( 1 ) 
( 1 ) 
Data Required 
I, Homen t of Inertia Wi th Ax is in 
Plane of Web 
h 








Tens ion Field Action Desired 
Decision Table 
Tension Field Act ion Des ired 
!J. 
I > (h/50) I 
A >A gst - st (fo rmu 1 a 1. 1 0.3) 
Intermediate Stiffener Size Sat is f ac to ry 













N N Y Y Y Y E 
Y N Y Y N N 
I I Y N Y N 
Y Y 
Y Y Y Y 
y 











Data Requ ired 
Hybrid Girder 
t, Web Thickness 
Fbt 
Fbc 
A , Area of Web 
w 
Af , Area of Flange 
h, Web Depth 
a, Ratio of Web Yield Stress to 
Flange Yield Stress 
M, Bending Moment 
'YI' Distance from the Neutral Axis to 
the Extreme Fiber in Compression 
,Y2, 'Distance from the Neutral Axis to the Extreme Fiber in Tension 
I, Moment of Inertia 
Decision Table 
Hyb rid Girder 
hit > 7601/Fbc 
f, . = My", I I Dt 'L 
fbc = My 1 I I 
F' = Fbc bc 
F' = Fbc (By formula 1.,10-4) bc 
F' = Fbc (By fo rmu I a I. ] 0-5) bc 
F' be = min [ ( fo rm . I . I 0 -4) , (fo rm. 1 . I 0 - 5) } 
Fbt = Fbt 
Fbt = F' be 
Rbt = 
f . I Fbt bt 














N N Y Y 
N Y N Y 
Y Y Y Y 







y' y y Y 
Y Y Y Y 
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Table 1.10. 7 .. X~ Shear Stress (A514 Steel Girder) 
Data Required 
1. 10.6.a (5) 
Decision Table 
Rbt < 0.75 N 
-
Execute Table 1.10.5.2. A Y 
Execute Table 1.10.5.2. B Y 
-1 J 8-








f b t /O • 6. F < 1.0 Y Y N E Y -
f b~ 
_L + 0.375 R < 0.825 y N I F v y 
(1 ) Combi.ned Stress Action Y 
Sati s fac to ry 
( 1 ) Comb i ned S t res s Act ion Y Y 
-No t Sat IS tacto ry 
II y Else Rule 
- J 190;0 




Bea ring Stiffeners Prov i ded X 
Decision Table 
R < 1.0 a - Y N N £ 
Bearing Stiffener Prov i ded I Y N 
Msg: Co m pre s s ion at Web Toe of F i J let 
is Satisfactory Y Y 
Msg: Compression at Web Toe of F i J 1 et -
is Not Satisfactory y 
£1 se Rule y 
Table l.lO.lO.a, Compression (Web Toe of'Fillet) 
( 1 ) 
( 1 ) 
(2) 
(3 ) 
. Oa ta Requ ired 
In te rio r Loa d 






k, Distance from Outer Face of Fla~ge 
to Wet:> Toe of Fi llet in Inches 
Decision Table 
I n t e rio r Lo a d 
End Reaction. 
f P = 




t (N + k) 'a 
F = 0',75 F 
a y 
R = f / F 
a a a 














Table 1. Il.X, Composite Construction 
Da ta Requ ired 




Encased Composite Beam Y N 
Execute Table 1.11.2.1.A Y 
Execute Table 1.11.2.2.A Y 





.Table 1.11.2. 1.A, Encased Composite Seams 
Da ta Requ ired 
1 • 11 .2. 1. a (3) 
Decision Table 
Rb :5 1..0 Y N 
Msg: Design of Encased Compos ~ te Y 
Beam Satisfactory 
. Msg: Design of Encased Composite Y 
Beam Not Satisfactory 








Intend Steel Beam to Resist Moment Alone X 
(Alternate Approach) 
Shoring Provided X 
M D l' Momen t Due to Dead Load Befo re 
Hardening of Concrete X 
MD2 , Moment Due to Dead Load After Hardening of Concrete X 
ML, Live Load X 
S , Section Modulus of Steel Beam Alone 
s Referred Bottom Flange X 
S , Section Modulus of Composite Section 




In tend S tee J Beam to Resist Moment Alone N 
Shoring Provided Y 
(LA -.L LA -.L U \ ..... n T 
\1'1 D 1 T n D2 I n L, :::. v J. 
fb = (M D 1 + MD2 + ML)/S Y compo 
fb = (M D1 IS) + (M 0'" + M L) Is 5 L compo 
fb = (M D1 + MD2 + ML)/S s 
Fb = 0.66 F Y Y 
Fb = 0.76 F Y 
Rb = fb I Fb Y 
EJ se Rule· 
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Table 1.11 .2.2.A, Non-Encased Composite Beams 
Da ta Requ ired 
Shor ing prov i ded X 
Rl 1.11.2.2.a(5) 
R2 1.11.2.2.a(6) 
Sec t ion 109 Sat isfactory L9.a(1) 
Distribution of Connecto rs 
Sat isfactory Ll1.4.b(1) 
De cis ion Tab 1 e 
Shor ing Provided Y .y Y N N N N N N N N N E 
Rl < 1.0 Y Y N Y Y Y Y Y N N N N 
-
R2 < 1.0 I I I Y Y Y N N Y Y N N 
Section 1.9 Sat isfactory I I I Y Y N Y N Y N Y N 
Distribution of Connectors 
Sat is facto ry Y N I Y N I I I I I I I 
Msg: Des ign of Non-Encased 
Composite Beam Satis-
factory Y Y 
Msg: Tens i Ie Stress in 
Compos i te Beam is Ex-
ceeded .Y Y Y Y Y 
Msg: Compressive Stress in 
Composite Beam • e I~ Ex-
ceeded 
.Y y Y Y 
Msg: Section 1 .. 9 is Not 
Sat is fac to ry Y Y Y Y 
Msg: Distribution of Shear 
Connectors is Not 
Sat isfactory Y Y 
Else Rule y 
-125'" 
Table 1. JI.2.2.a, Non-Encased Composite Beam 
Data Required 
Shear Connectors Satisfactory for Full capacit~ I.ll.4.a(l) 








Shoring Provided X 
S , Section Modulus of Composite Section 
compo Referred to Bottom Flange X 
S , Section Moduius of Steei Beam Alone 
s Referred to Bottom Flange 
Decision Table 
Shear Connectors Satisfactory for FuJI Capacity 
Shor i ng Prov i ded 
Str = S compo 
ML " 
Str = Min {S , (1. 35 + 0.35 M)S } compo o s 
VI 
Seff = S 
+ _h_ (5 t - S ) s Vh r s 
f] = (M L + MO)/5 tr 
f
J = (M L +" MD)/Seff 
f2 = M / S o s 
R, = fl/Fbt 










1. J 1.4.a (3) 
la5.1.4.a(]) 
1. 5. 1.4. a (2) 
Y N N 







Y Y Y 
y y 





Data Requ ired 











No. of connectors ~ min\ c c 2q 
Shear connectors sat isfactory for 
Shea r connec to rs not sat is facto ry 
full capacity 
( o.85f'A A F \ 
• C c 
.2J.. Vh = mIn 2 ) , 2 








A F ) s y. , 2q Y N 






Table 1.11 .4eb, Distribution of Connectors 
Data Required 















N2 > ~-l I Y N 
(1 ) Distribution of Connec to rs Y Y 
Satisfactory 
(1 ) Distribution of Connectors Y 
Not Satisfactory 
Else Rule Y 
Table 1014.a, Section Properties 





Data Requ ired 
Net Area Desired 
Gross Area Desired 
Moment of Inertia Des ired 
A , Gross Area 
9 







Net Area Des ired 
G ros,s Area Desired 
Moment of Ine rt i a Des ired 
(Ag - A )/A >'0.15 n g-
A' = A 
n n 
AI = 0.85 A 
n 9 
AI = A 
9 9 
I = I 
red 








Y Y N N N E 
N N Y N N 
N N N Y Y 
Y N I Y N 
Y 





Note 1:· In case of Built-up members, 'A and A are obtained by. cycT ing 9 n 
each element through table 1.14.b. 
Note 2 : In case of bending members, A and A refer to flanges only. g n 
Note 3 : I 
red is the moment of inertia of the modified section deducting 
the reduct ion f.o r ne t flange area exceeding 15 pe r cen't. 
Table 1.14.b, Gross and Net Areas of Elements 
Da ta Requ ired 
Element an Angle 
REDUCTIO N 





n, number of holes 
Decision Table 




Con t r i bu t ion 
Contribution 
Contr i but ion 










= (WI + W2 - t) x t 













- REDUCTION. } Y Y 
Note: k refers to a gage space. 
2 Value of 5 14g for each gage space is obtained from table 1.14.c. 




Data Requ ired 
,Element an Angle 







Element an Angle 
Considering Opposite Legs of the Angle 
gk = 9 
9 k = (g 1 + 9 - t) 2 









N Y Y E 
I Y N 
Y Y 
y 
y y y 
Y 
Table 1. l4.7.a, Effective Areas of Weld Metals 
Data Required 
Fill et We 1 d 
Groove We 1 d 
Plug/Slot Weld 
Weld in Holes/Weld in Slots 
Weld Overlapping 
Complete Penetration Weld 
Partial Penetration Weld 
Single V/Single J/Single U Weld 
Single Bevel Weld 
Daub Ie V/Doub 1 e J/Doub leU We Id 
Double Bevel Weld 
Material Thickness of the Thinner Part, tt 
Size of Weld 
Weld Made by Submerged Arc Process 
Weld Made by Manual Shielded Metal Arc 
Shortest D"istance from the Root to the Face 
of the Diagrammatic Weld 
Leg Size of Weld 
Depth of the Groove 
o ve r all L e n"g tho f . the F u lIS i z e F ill e t We 1 d 
Including Returns 
Width of the Parts Joined 
Nomi n9 1 Cross-Sectional Area of the Slot or 
Hole in the Plane of Faying Surface 




















Table 1, 14.7,a, Effective Area of Weld Metals (continued)' 
( I ) 
( I ) 
(1 ) 
(I ) 
( I ) 
(I ) 






Decis ion Table 
F rll et Weld 
Groove Weld 
PI ug Weld 
Slot Weld 
Weld in Holes/Slots 
Weld Overlapping 
W~ldMade by Submerged Arc Process 
Size of Weld.::: 3/8" 
Complete Penetration Weld 
Partial Penetration Weld 
Sing 1 e V/Single J/Single II We I d 
Sing 1 e Bevel Weld 
Doub Ie V/Double J/Double U Weld 
Douq 1 e Bevel Weld 
Material Thickness > 1/2/1 
Material Thickness :> I 1/2" 
Weld Marleby Manual Shielded Metal 
Arc Process 
EfL Throat Thickness: Shortest Dist, 
frnm the Root to Face of Diagrammatic 
Weld 
Eff. Th roat Thickness: Leg Size 
Eff. Throat Thickness: Theoretical 
Throat + 0.11" 
Eff. Throat Thickness : tt' Th i ckness of 
The Thinner Part, 
Eff. Throat This~nAs~ : max(Depth o~ the 
Groove, /(t/6)} 
Eff. Throat Thicfness : max[ (Depth of 
the Groove -"8 ")',l(t/6)} 
EfL Throat Thickness'=/(tt/ 6) 
Eff. Length = Overall length of Ful I 
Size Fillet Including Returns 
Eff. Len,gth = Width of the Parts Joined 
, Eff. Area = Uf. Throat Thickness x Eff. 
Length 
Eff, Areal =min{Eff. Area, Nominal 
Cross-Sect iona I Area of the Slot or 
Hole in th~ Plane of Faying Surface) 
, Eff. Shearing Area = Nominal eros 5-
Sectional Area of 'the Slot or Hole 
in the Plane of the Faying Surface 
Execute Table 1.17.7.a 
Else Ru 1 e 
y y y y y y y y y N N N N N N N N N N N 
N N N N N I~ N N N Y Y Y Y Y Y Y Y Y Y Y 
N N N N N N N N N N N N N N N f,; N N N N 
N N N N N N N N N N N N N N N N N N N N 
N N N Y Y Y Y Y Y 
I~ N N Y Y Y 
N Y Y N Y Y N Y Y 
I Y N I Y N I Y N 
Y IJ N N N N N I~ N N N 
N y Y Y Y Y Y Y Y Y Y 
Y Y N N N N N N N N 
N N Y Y Y N N N N N 
N N N N N Y Y N N N 
N N ~I N N N N Y Y Y 
Y N Y Y N 
Y N Y Y N 
Y N Y N 
Y Y Y 
Y y Y 
Y Y 'j 
Y 
Y y Y Y 
Y Y 
Y y Y Y 
y y Y Y Y Y Y Y Y 
y y y y y 'y y y Y Y Y 
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 
y y y 
y y Y Y Y Y Y Y Y 







Table 1.15.X, Connection Composition 
Data Requ ired 
Homogeneous Connection x 
Decision Table 
Homogeneous Connection Y N 
Execute Table 1 • 15. B Y 
Execute Tabl e 1. 15. Y for Each Connector Y Y 
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Table 1. 15.Y, Check .of a Single Connector 
Da ta Requ ired 
Connector is Rivet/Bolt (~) Connecto r is Weld 
Stress Check Des ired (~) Geometry Check Desired 
Effective Area of Weld Des ired lx 
Decision Table 
Connector is Rivet/Bolt Y Y N N N E 
Connector is Weld N N Y Y Y 
Stress Chec k Desired Y N Y N N 
Geometry Check Des1red N Y N Y N 
Effective Area of Weld Des ired I I N N Y 
Execute Table 1.5.2.X Y 
Execute Table 10 16.A· Y 
Execute Tab Ie 1.5.3.A y 
Execute Table 1.ll.A y 
Execute TabJe 1.14.l.a y 
Else Rule y 
Table 1. 15.A, Connection 
Data Required 
Force on the Connection (actual) 
p, Minimum Design Force for the 
Connect ion 
Stiffener Provision Necessary. 
Account for Eccentricity Necessary 
Flexibil ity Requirements 
Satisfactory 
Decision Table 
Force on the connection ~ P 
Stiffener Provision Necessary 
Account for Eccentricity 
Necessary 
Flexibil ity Requirements 
Sat isfactory 
Msg: Connect ion Design Force 
Sat isfactory 
Msg: Connection Design Forc~ 
Not Satisfactory 
Msg: Stiffeners Must be 
Prov i ded 
Msg: Eccentricity Mus t be 
Accounted 
Msg: Flexibil ity Requirements 
Not Met 

























1. 15. a (1) 
1. 15.a (2) 
1.15.a(3) 
1.15.a(4) 
Y Y Y Y 
N N Y Y 
Y Y Y Y 
Y N Y N 
Y Y Y Y 
Y Y 
Y Y Y Y 
Y Y 








Table I.I5.a, Connection 
Data Required 
Lacing/Sag Bar/Girt Connection 
Beam/Girder Connection 
Truss Connection 
End Con nee t ion 
Intended as Flexible Connection 
Connection Checks FIexibil ity 
Requirement 
Axially Stressed Member Connecti0n 
Member Axes Concurrent at Joint 
C.G. of Connectors on the Gravity Axis 
of Membe r 
.Connec t ion fo r Sing 1 e Ang 1 e/Ooub 1 e Ang 1 e/ 
Simi 1 ar Member 
Fillet Weld Connection Under Repeated 
Stress 
Ful Jy Restrainep Beam Framed to I or 
H Shaped Column 
Bearing Joint in Column 
Bearing Joint in Compression Member 
{Other than Column} 
Force in the Connected Member 
React ion Shear 




















Table 1.IS.a, Connection (continued) 
( I ) 
( I) 
(I) 
( I ) 
( I ) 








Lacing/Sag Bar/Girt Connection 
Beam/Girder Connection 
Truss Connection 
End Connect ion 
Intended as Flexibl~ Connection 
Connection Checks Flexibil ity Requirement 
Axially Stressed Member Connection 
Member Axes Concurrent at the Joint 
C. G. of Connectors on thp Gravity Axis of Member 
Connection for Single Angle/OoGblc Angle/Si~ilar 
Member 
Fillet Weld Connection Under Repeated Stress 
Fully Res~rain~d Aea~ Framed to Flange of lor 
H Column 
Bea ring Jo in t in Column 
Bearing Joint in Compression Member 
(Other than Colur:m) 
P = Force in the Me'"1ber 
~ == max (6 kips, Reaction Shear) 
P == :.1 ax (6 -kips, Calculated Forces) 
P == max(6 kips, Force in the Membe r, 
1/2 Effective Strength .of the Member) 
P== 0 
P == 1/2 x Force in the Member 
Stiffener on Column Webs are Necessary 
Stiffener Provision Not Necessary 
Eccentricity Must be Accounted 
Eccentricity Need not be Accounted 
Flexibil ity Requirements Satisfactory 









N' N N N N 
y Y Y Y Y 
N N N N N 
y y y y y 
y y N Y Y 
y N Y N 
N N N Y Y 
y y 
y y \' 
y y 
y y y 
y y y y y 
y y y 
y y 
til 1'1 N N N 
Y Y N N N 
N N I J. 1 
y N N N N 
N I 1 ... 
I ~ I 
y y y 
y y y 





y y y 
y 
y y y y 
y 
y y y y 
y y y y y 
N N N 
N N N 
~ 1 I J. 
N N' 1-1 
I I 1 
.l I .l 





y y y 
y y y 
y y y 




























Table 1.15.B, Heterogeneous Connection 
Data Requ ired 
Welding Included in Connection 
Two or More Types of Welds 
New Work 
Rivets Included in Connection 
A307 Bolt Included in Connection 
High Strength Bolt Included in Connection 
Bearing Type Connection 
Friction Type Connection 
Bo 1 ts Pu t P rio r to We 1 ding 
Decision Table 
Weld Included in Connection 
Two or More Types of Welds in Connection 
New Work 
Rivets Included in Connection 
A307 Bolt Included in Connection 
High Strength Bolt Included in Connection 
Bearing Type Connection 
Friction Type Connection 
Bo 1 ts Put Pr io r to We 1 ding 
Msg: Capacity of the Joint = ~ Capacity 
of Each Group of Weld 
Msg: Entire StreSs in Connection is 
Carried by Welds Only 
Msg: High Strength Bolts Share" the 
S~resses with Welds 
Msg:" Ex is t j ng Rivets and Bo 1 ts to Ca rry 
Stresses from Existing Deal Loads, 
Additional Stresses by Welds 










y y y y y y y yy Y Y N 
Y Y N Y N Y N Y N Y N N 
I Y Y Y Y Y Y Y Y N N I 
N Y Y N N N N N N Y Y Y 
N N N Y Y N N N N N N N 
N N N N N Y Y Y Y Y Y Y 
I I I I I Y Y N N I I N 
I I I I I N N Y Y I I Y 
I I I I I N N Y Y I I I 
Y Y Y Y Y Y Y 







Table 1.15.4.a, Flexibil ity Requirements for Beam Connections 
Data Required 




e, Horizontal Displacement of Top 
Flange X 
Decision Table 
Beam Size Determined by Defl ect ion Y Y N. N E 
e > 0.007 d Y N I I 
fb l 
e > 3,600 I I Y N 
(l ) Connection Checks Flexibil ity 
Requirement Y Y 
(l ) Connec t ion Does Not Check 
Flexibil ity Requirement Y Y 
Else Rule Y 
Table l.16.A, Geometrical Reguirements 
Data Requ ired 
Given Pitch 
Minimum Pitch (allowable) 
Given Edge Distance 
Given Edge Distance in Line of Stress 
Xl, Minimum Edge Distance 
X2, Minimum Edge Distance in Line of Stress 
Maximum Edge Distance (allowable) I 
Decision Table 
Given Pitch > Min i mum Pitch (a 1 1 owa b 1 e) 
Given Edge Distance in Line of Stress> 
Given Edge Oist~nce > Xl 
Given Edge Distance ~ Maximum Edge 
Distance (a 110wab 1 e) 
Msg: Geometry Requirements Satisfactory 
Msg: Geometry Requirements Not 








L 16.a (3) 








Table 1.16.a, Geometry Reguirements 
Data Required 
Number of Fasteners In Line of Stress 
Single Shear 
Double Shear 
Tens ion Member 
Bearing Type Connection 
d, Diameter of the Connector 
t, Thickness of the Connected Part 








X Xl,* Minimum Edge Distance 
R, Stress Ratio in Fastener 1.5.2.p(1) 







Ab, Nominal Cross-Sectional Area 
Transverse Spacing 
Decision Table 
Number of Fas tene rs in Line of Stress 
.$ 2 
Connector in Single Shear 
Connector in Doub 1 e Shear 
Tens ion Member 
Bea ring Type Connection 
Minimum Pitch = 2.67 d 
X = AbC!t 
X = 2 AbC/t 
Minimum Edge Di stance = Xl 
Minimum Edge Distance in Line of St ress = 
Minimum Edge Distance in Line of Stress = 




Y Y I I N 
Y N I I I 
N y I I I 
Y y N I I 
y y I N I 




Y Y Y Y Y 
X2-;b'<: y y 
Xl Y Y Y 
Y Y Y Y Y 
* Required as input from Table 1.16.5 of the text of AISC Specification. 




Table 1. 16.2.a, Effective Bearing Area 
Da ta Requ ired 
Countersunk Connector X 
d, Diameter of Connector X 
BL, Length in Bea ring X 
DCS, Depth of Co u n t e r sun k X 
De cis ion Tab 1 e 
Countersunk Connec tor Y N 
(BL 1 A3 = d . - - DCS) Y 2 
A3 = d . BL Y 
.' 
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Table 1. 17.A, Geometry Check on Welded Connections 
Data Required 
F i 1 Jet We 1 d (;) Plug Weld 
Slot WeJd 
Size of Fill et Weld 
Minimum Size of Fi 1 let We idA i i owe d 
Maximum Size of Fillet Weld Allowed 
Use of Plug Weld Permissible 
Diameter of Plug Weld 
Spacing of Plug Weld 
Thickness of Plug Weld 
Minimum Diameter of Plug Weld Al lowed 
Maximum Diameter of Plug Weld Allowed 
Minimum Spacing of Plug Weld Allowed 
Minimum Thickness of,Plug Weld Allowed 
Use of Slot Wel~ Permissible 
'Length of Slot Weld 







Transverse Spacing of Slot Weld X 
Longitudinal Spacing of Slot Weld X 
Thickness of Slot Weld X 
1 . 17.5. a (2) 
1.17.6.a(1) 
l.l7.ll.a(1) 






Maximum Length of Slot Weld Allowed 1.17. 11.a(7) 
Minimum Width of Slot Weld Allowed l. 17. 11 .a(8) 
Maximum Width of Slot Weld Allowed' 1,.17. ll.a(9) 
Minimum Transverse Spacing for Slot Weld 
A 11 owed 1 . 17. 11 . a (J 0) 
Minimum Thickness of Slot Weld Allowed 1. 17. ll~a(ll) 
-144;.. 
Table 1. 17.A, Geometry Check on Welded Connections (continued) 
Dec is ion Table 
Fil let Weld Y Y Y N N N N N N N N N N N N NNE 
Plug WeJd N N N Y Y Y Y Y Y N N N N N N N N 
Slot WeJd N N N N N N N N N Y Y Y Y Y Y Y Y 
Size of Fillet Weld> Minimum size 
of Fi llet Weld A] lowed Y Y N 
Size·of Fillet WeJd ~ Maximum size 
of Fillet Weld Allowed Y N I 
Use of ~lug Weld Permissible Y N 
Diameter of Plug Weld ~ Minimum 
Diameter Allowed 
Diameter of Plug Weld ~ Maximum 
Diameter Allowed 
Spacing of Plug Weld ~ Minimum 
Spac i ng Allowed 
Thickness ofP]ug Weld ~ Minimum 
Thickness Allowed 
Use of Slot Weld Permissible 
Length of Slot Weld ~ Maximum 
Length Allowed 
Widt~ of Slot Weld ~ Minimum 
Width Allowed 
Wi dth of S lot We 1 d < Max imum 
Width Allowed -
Transverse Spacing of Slot Weld ~ 
Min. Transverse Spacing Allowed 
Longitudinal Spacing of Slot Weld 
~ 2 x Length of Slot Weld 
Thickness of Slot Weld> Min. 
Thickness of Slot Al lowed 
Msg: Welded Connection Geometry 
Sat i s fa c to r y 
Msg: Welded Connection Ge6metry 















y y y y y y Y 
Y 
-145-
Table 1. 17.5.a, Minimum Size of Fillet Weld 
Data Required 
Mate ria 1 Th i ckness of the Th i c ke r Part Joined (=A) X 
Mate ria 1 Thickness of the Thinner Part Joined (=B) X 










Designed Size of Weld Given 
Designed Size 
Joint has Fill et We 1 dOn 1 y 
Decision Table 
Joint has Fil let Weld Only 
A < 1/4 II 
A S 1/2" 
A ::s 3/4 II 
A < 1 1/2 II 
-
A S 2 1/4 " 
A < 6 " 
A > 6 " 
Designed Size of Weld Given 
X = 1/8 II 
X = 3/16 " 
X = 1/4 " 
I X = 5/16 II 3/8 ii ' X = 
X = 1/2 II 
X = 5/8 " 
Min. Size of Weld Allowed = 
max[min(X,B), Des i gned Size 
of we 1 d} 
Min. Size of Weld Allowed = min(X,B) 
Min. Size 'of Weld Allowed = 0·;'( 
E'lse· Rule 
















Y Y Y Y Y Y Y Y Y Y Y Y 
N N N N N N N N N N N N 
Y Y N N N N N N N N N N 
Y Y Y Y N N N N N N N N 
Y Y Y Y Y Y N N N N N N 
Y Y Y Y Y Y Y Y N N N N 
Y Y Y Y Y Y Y Y Y Y N N 
N N N N N N N N N N Y Y 








Y Y Y Y Y Y 













Table 1. 17.6.a, Maximum Effective Size of Flllet Weld 
Data Requ ired 
thickness of Connected Part X 
Weld Specially Designed to o b ta in 
Fu 11 Throat Thickness X 
De cis ion Tab 1 e 
Thickness of the Connected Part> 1/4 " Y Y N E 
Weld Specially Designed to Obtain Fu] ]. 
Throat Th ickness Y N I 
( 1 ) Max. A] Jowab I e Size of Fillet Weld 
;:t Thickness of the Connected Part Y Y 
(] ) Max. Al ]owab]e Size of Fillet Weld 
= Th i ckness of the Connected Part - ]/]6 " Y 
Else Rule Y 
_ .... _ ..... ................... __ ._ ...... _ ............. . .. 
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Table 1. 17.7.a, Modification of Fil Jet WeJd Effective Area 
Data Required 
Effective Length of FiJ let Weld J.14.7.a(2) 
Size of F i 1 Jet We 1 d X 
EFAREA, Effective Area 1.14.7.a(4) 
De cis ion Tab 1 e 
Effective Length of F ill e t We 1 d < 
4 x Size of Weld y N 
EI 1/4 x (Effective 2 1 = Leng th) x - Y f2 
EI = EFAREA Y 
Table 1. 17.8.a, Intermittent Fillet Weld 
(1) 
(1) 
Oa ta Requ ired 
Fo rce on the Weldment 
Smallest Size of Weld 
"/r F, Allowable Stress jon the We J d 
L, Spacing of Inte rm j ttent Weld c/c 
Effective Size of Weld 
De cis ion Tab 1 e 
Force on the We 1 dment ::; L. F. (Sma 11 eS.t 
In term itt e n t Fi 1 let Weld Allowed 
I n term itt e n t Fi.l let Weld Not Allowed 





Size of Weld)' 
= max(Effective Size of Weld, 1.5 in) 





* Required as External Input from Table 1.5.3 of the text of AISC Specification. 
Table 1.17. 11.a, Geometry Requirements in Plug and Slot Welds 
Data Requi red 
Weld Transmits Shear 
Weld Prevents Buck1 i ng' Of Lapped Pa rts 
Weld Jo ins Components of Built-up Members 
Th i ckness of the Pa rt Con ta i,n i ng Plug/Slot 
Th i ckness of the Weld Metal 
Diameter of the Hole 
Thickness of Slot Weld 
Width of Slot 
Decision Table 
Weld Transmits Shear 
Weld Prevents Buckl ing of Lapped Parts 
Weld Joins Components of Built-up Members 
Material Thickness ~ 5/8 in. 
(1) Use of Plug Weld Permissible 
(1) Use of Plug WeJd Ndt Permissible 
Weld 
(2) Min. Dia. of Plug Weld = (thickness of the part con-
taining it + 5/16 ") 
(3) Max. Dia. of Plug Weld = 2 1/4 x thickness of Weld 
Metal 
(4) Center to Center Spacing = 4 x Dia. of the Hole of 
Plug Weld 
,(5) Min. Thickness of Plug Weld = Thickness of Material 
(5) ,Mih~ Thickness of Plug Weld = 'Max(l/2 Thickness of 
the Ma te ria 1, 5/8 ") 
(6) Use of Slot Weld Permissible 
(6) Use of Slot Weld Not Permissible 
(7) Max. Length Allowed for Slot Welds = 10 x Thickness 
of Weld 
(8) Min. Width Allowed for Slot Welds = Thickness of the 
Par t Co n t a i n i n g i t + 5/1 6 I I 
(9) Max. Width Allowed for Slot We'1ds = 2 1/4 x Thickness 










y Y I I I I 
I I Y Y I I 
I I I I Y Y 
Y N Y N Y N 
Y Y Y Y Y Y 
Y Y Y Y Y Y 
Y Y 'i Y Y Y 
Y Y Y Y Y Y 
Y Y Y 
Y Y Y 
Y Y Y Y Y Y 
Y Y Y Y Y Y 
,YYYYYY 
Y Y Y Y Y Y 
(lO) 
(l 1 ) 
(l l) 
Min. Transverse Spacing Slot Welds'= 4 x Width of Slots Y Y Y Y Y Y 
Min. Thickness of Slot Weld = Thickness of the Material Y 
Min. Thickness of Slot Weld = max(1/2 x Thickness of 
















Execute Table 2.4.A 
Execttte Table 2.Y· 
El se Ru Ie 













Deci s ion Tab 1 e 
Vertical Bracing 
Lateral Bracing 
Execute Table 2.3.A 
Execute Table 2.9.A 
Else Rule 
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Table 2.3.A, Vertical Bracing 
Data Required 
Bracing Component of Beam/Girder X 
p, Axial Force in Member X 
F X 
Y 











M, Bending Moment X 
De cis ion Ta b 1 e 
B rac i ng Component of Beam/Girder N N Y Y Y Y E 
p <'0.85 A F Y N Y Y N N 
- g y 
p C M 
+ 
m hO I I Y N Y N p ( 1 - PIP ) M ,~ cr e m 
Msg: Design Satisfactory Y Y 
" 
Msg: Axial Force Exceeded Y Y Y 
Msg: Formula 2.4-2 Exceeded Y , Y 
EI se Ru 1 e y 
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Table 2.4.A, Members 
Data Required 
Co 1 umn X 
Beam/Girder X 
Axial Compression Only X 
lv, Unbraced Length X 
r, Radius of Gyration X 
C X 
c 
P, A p P 1 i e d Ax i a J Load X 
A , Gross Area , .14.a(1) 
9 
F , Allowable Stress by Fo rmu 1 a 1.5--:1 X a 
p , Formula 2.4-1 X cr 
C 1 .6. 1 . b (1 ) 
m 
M X 







FJange Dimension Satisfactory 2.7.a(1) 
Web Dimension Satisfactory 2.7ob(1) 
Shear on Web Area Satisfactory 2.50a{l) 
Decision Table 
Column V V Y Y V Y V V Y V Y N N N N N N N E 
Beam/Girder N N N N N N N N N N N V V V Y Y Y V 
Axial Compression Only V·V Y N N N N N N N N N N N N N N N 
i,/r < C V Y N V N 
- c 
p < lo7A F Y N 
- g a 
PIP + C H/ (1 ... PIP ) M < 1.0 V N V N r m . e m -
pIp + M/I. 18 M < 1.0 V N V N Y P -
M < M V N V N 
- P 
Flange Dimension Satisfactory Y N Y N 
Web Dimension Satisfactory Y N Y N 
Shear on Web Sat isfactory V N Y N 
Msg: Des ign Satisfactory V Y V 
Msg: .Vr Exceeded Y Y 
Msg: Design Not Satisfactory V Y Y Y Y Y Y Y Y Y Y Y Y 
E1 se Rule Y 
Table 2.4.3.a, Value of M 
m 
Da ta Requ ired 







De cis ion Ta b 1 e 
Column Braced in Weak Direction 
( 1 ) M = M m p 
(i/r) IF 









, M } Y p 












Web Reinforced by Diagonal Stiffener/Double Plate 
V < 0.55 F t d u - y 
Shear on Web Sat isfactory 








Y N N E 





Table 2.7.a, Minimum Thickness of Flanges 
(J ) 
(I) 
Da ta Requ ired 
Flange Subjected to Compression Involving 
Hi nge Rotat ion X 
Flange of Rolled I/W= Shape/Similar Built-Up 
Single Web Shape (X} 
Flange of Box Section/Cover Plate (x 
Section 1.9 Satisfactory i..9.a(J) 
F y X 
b f X 
t f X 
Decision Table 
Flange Subjected to Compression 
Invo J v i n9 Hi nge Rotat ion Y y' y Y Y Y Y Y Y Y Y Y Y Y Y Y NNE 
Flange of Rolled I/~ Shape! 
Similar Sui 1 t-Up S Ingle Web 
Shape Y Y Y Y Y Y Y Y Y Y Y Y Y Y N N 
Flange of Box Section/Cover 
P J a te N N N N N N N N N N N N N N Y Y 
Section 1 .. 9 Satisfactory Y N 
F Y = 36 Y Y N N N N N N N N N N N N 
r: - i." , .11. 
Y 
F = 45 y 
F = 50 y 
F' = 55 y 
F = 60 y 
F = 65 y 
b f /2t f ~ 8.5 
bf /2t f .::: 8.0 
bf !2tf :s 7.4 
b f /2t f ~ 7.0 
bf /2t f ~ 6.6 
bf /2t f ~ 6 .. 3 
bf /2t f ~ 6.0 
bit < 19O! /F 
- y 
Flange Dimension Satisfactory 
Flange Dimension Not Satis-
factory 
Else Rule ( 
N N Y Y N N N N N N N N N N 
N N N N Y Y N N N N N N N N 
N N N N N N Y Y N N N N N N 
N N N N N N N N Y Y N N N N 
N N N N N N N N N N Y Y N N 









y y y y Y Y Y Y Y 











F _ X 
Y 
Decision Table 
f. <:: 0.21 Y Y N N E P y 
d 412 (1 1..4 L ) y N -< ... 
t - /Fy p y 
d 257 Y N t ~ /F y 
I, \ 
\ I ) 
t ~ _ L Dimensions Sat i s f ae to ry v v well , I 
(1 ) Web Dimensions Not 
Sat isfactory Y Y 
Else Rule Y 
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Table 2.9.A, Lateral Bracing 
Da ta Requ ired 
Weak Axis Normal to Plane of Bending X 
Segment in the Region of Last Hinge X 






r X y 
F X 
Y 
i" /r Otherwise Justified X 
cr y 
Stress Requirement Satisfactory 2.9.a(1) 
Decision Table 
Wea k Ax is No rma 1 to Plane of Bending Y N N N N N N N N N N E 
Segment in the Region of Last Hinge I Y Y N N N N N N N N 
Segment Not Adjacent to a Plastic 
Hinge I N N Y Y N N N N N N 
MIM > -0.5 y y y N N N P -
icr/ry~ 1,375/F + 25 Y Y N N 
i / r < 1,375/Fy Y N N cr y -
i cr" / ry Otherwise Justified Y N Y N 
Stress Requirement Satisfactory Y N Y N 
Msg: Lateral Brac i ng Sat i s fa c to r y " y y y y y y y 
Hsg: Lateral Bracingls Unbraced 
Length Exceeds "Limit Y y 
Msg: Lateral Bracing's Stres~ Re-
quirement Not Satisfactory Y Y 
Else Ru1e Y 
( 










Rb ~ 1.0 
SUM) :::; 1.0 
SUM2 ~ 1.0 






Sat isfactory Y 






Y Y Y E 
Y Y N 


















Fo rmu 1 a 1.5-7 Appl icable 
-S, Plastic Section Modulus 
LF, Load Fac to r 
M, Bending Moment 
d, Depth of the Bracing 
Af , Area of Compress ion Flange 
Decision Table 
£i r < J 1 02 , 000 Cb / F Y 
£/ r < j 510,000 Cb / Fy 
Formu 1 a 1 .5-7 App 1 i cab 1 e 
fb 
M 1 
= - x-S LF 
Fb = 0.60 F y 
Fb = min(0.60 F , fo rmu 1 a 1.5-6a) y 
Fb = min{0.60 F , y max(~orm. 1 .5-6a, 
Fb = min(0.60 F , fo rmu 1 a 1.5-6b) Y 
Fb = min[0.60 F , y max (form. 1.5-6b, 
Rb = fb / Fb 












Y N N N N E 
Y Y Y N N 
I N Y N Y 
Y y y y y 
Y 
Y 
1.5-7)} Y I 
Y 
1. 5-7)} y 




CROSS-REFERENCE BETWEEN TEXT OF SPECIFICATION AND DECISION TABLES 
The table that follows presents a cross-reference guide between 
the text of the 1969 Edition of the AISC Specification and the decision 
tables given in Appendix A. 
The first column of the table 1 ists the section and paragraph 










switching tab1e(s) leading 
testing table(s) pertinent 
work i ng table(s) cover i ng 
paragraph. 
to the sec t ion or paragraph; 
to the section or paragraph; 
the prov is ions of the section 
S PEe IFICATIO N 
SECTION 




























1 • 15. X 




1 • 15. X 

































































SPECI FICATION SWITCHING TABLE (S) 
SECTION LEADING TO SECTION TESTING TABLES WORKING TABLES 
1 .6.3 1.X 1 .6.3. A 1 .6.3. a 
---1- .-Y---- --- ---- 1. 6.3 .8-- --- .1-.-6. -3 .-b----
1.15. X 
1. 15. Y 
1.5.2. X 
-1.8.2 1.8.2.a 
1.8.3 1.8.2. a 












1. 10.1 1 • 14. a 
1 . lO. 2 1.X 1.5.1.4.A 1.10.2.a 
loY 
1 .5. X 
lo5.LX 
1 .10.3 1.X 1.5.1.4.A 1.10.3. a 
loY 
1 .5. X 
1.5.1.X 
1 . lO. 5. 1 LX 1.10.5.l.A 1.10.5.l.a 
loY 
1 .5. X 
1.5. l.X 
1.5.1.3. X 
1.10.5.2 1.X 1.10.5.2.A 1.10.5.2.a 
1.10.5.3 loY 1.10.5.2. B 1.10.5.2.b 
1.10.5.4 1.5.X J.I0.5.2.C 1.10.5.2. c 
lo5.l.X 1. 10.5.4.a 
1.5.1.2. X 





SPEC1FICATION SWITCHING TABLE (S) 
SECTION LEADING TO SECTION TESTING TABLES WORKING TABLES 
1.10.7 l.X 1.10.5.2.A 1.10.7. a 
1.Y 1.10.5.2.B 
1.5.X 1. lO.5.2.C 
1.5. LX 
1.5.1.2.X 
1 •. 10.7.X 





1. 11 1.X 
1.Y 
1.11.X 
1 . 11 .. 2. 1 1.11.X 1.11.2.l.A 1.11.2.1.a 
1.11.2.2 1.11.X 1.11.2.2.A 1.11.2.2.a 
1.11.4 1.11.4.a 
1 .11 .4. b 
1 . 14. 1 1 . 14. a 
1 • 14.3 1 • 14. b 
1.14.4 1 • 14. c 
1.14.5 
1. 14. 7 1.X '1.14.7.a 
1.Y 1.17.7.a 
1.15.Y 
1 . 15 1.X 
1.Y 
1.15.1 1.Y ·1 • 15.A ] .1.5. a 
1 . 15.2 





1.15.9 1.Y 1.15. B 
1 . 15.10 1 • 15. X 
1.15.11 
L 16.2 1.15.2.a 
I,. 16.3 1.X 1.5.2.a 
l.Y 1.5.2.b 
1 . 15. X 1.5.2.c-
] .5.2. X 1 .6.3. a 
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SPECIFICATION SWITCHING TABLE(S) 
SECTION LEADING TO SECTION TESTING TABLES WORKING TABLES 
1 • 16.4 1.X 1.16.A 1.16.a 
1 . 16.5 loY 1.5.2.p 
1. 16.6 1.15.x 
1.16.7 1. 5. Y 
1.17.5 1.X 1. I7.A 1.17.5.a 
1 . 17.6 1.Y I. 17.6. a 
1.17.11 1.15.X 1.17;11.a 
1.17.12 1.15.Y 
1.17.7 1.14.7. a 1.17.7.a 
1.17.8 1.X 1.5.3.A 1 • 17.8 
loY 
1. 15. X 
1. 15. Y 
-166;... 
SPECIFICATION SWITCHING TABLE(S) 
SECTION LEADING TO SECTION TESTING TABLES WORKING TABLES 
2.3 l.X 2.3.A 
2.X 
2.Y 
2.4 LX 2.4.A 2.4.3.a 
2.X 
2.5 1.X 2.4.A 2.5.a 
2.X 
2·7 1.X 2.4.A 2.7.a 
2.X 2.7.b 
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